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.The results of the 1972-1981 National Science | ' 
Foundation surveys on academic research and development i(R6D) funds , 
the employment, and utilization of scientists and engineers, and |he 
characteristics of graduate- students enrolled in the sciences ani 
engineering (S/E) are presented. Findings include the following: 
steady growth *to university S/E employment and graduate, S/E 
enrollment that characterized the 197i)s was maintained into 1980, 
a downturn in tf^D expenditures " in' real dollars is occurring in 1981; 
academic R&D -expenditures from.all financial sources accounted tot : 
aboiit bn^-tenth of the national R&D total; during the 1977-79 period, 
nonfederally funded R&D expenditures at universities and colleges 
grew at an average annual rate nearly twice* that of federallly 
financed R6D expenditures; as in^ earlier 'years , the -life sciences 
accounted for more than one-hal$ of all academic R&D expenditures in - 
1979; capital expenditures for S/E activities at universities and 
colleges fell at an average annual rate of three ' percent , or nearly 
10 percent in constant dollars £et#een 1572 and 1979; the 325,000 
scientists and engineers employed in higher education institutions in 
January 1980 represents a three percent per year increase over, the 
number employed in 1978? ;life .scientists made up the largest singie 
group of academic, S/E professionals through the 1973-1980 period; 
375,000 students were enrolled in courses of -study leading to. 
graduate degrees in S/E, e up two percent per year since fall 1977; 
women made up 33 percent of the full-t^ne S/E gradate students 
enrolled in doctorate-granting institutions in 1980,, up from 25 
percent in. 1975% Questionnaires, statistical tables, and technical 
notes are appended.. (SW) * s ; ' • 
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foreword 



, r - 

**As the Nation enters another decade, its higher education system f&ces a new 
period of challenges. Declining birthrates have led some authorities to predict a 
period of enrollment retrenchment accompanied by static or deolining numbers 
> of faculty because of the large number of new tenure-track positions filled by 
young scholars during the expansion peripd of the sixties. Even as overproduction 
of new Ph.U's is feared in some fields, other fieldfare likely to encounter^hortages 
becauSe new graduates are not attracted into advanced study. At the .same time, 
a new mood of fiscal conservatism appears in legislative bodies at both the Federal 
and State levels. 

Universities and colleges have traditionally fulfilled two crucial roles within 
America's scientific and engineering (S/E) effort. They are the chief suppliers^ 
S/E personnel so necessary for the national wejfare. They also are the largest ■ 
performer of basic research which provides the foundation for jnuch of our tech- 
nology. In other developed countries the expansion of kntowledge has primarily 
been the function of either research institutes or government laboratories; in the 
United States the academic community has been much more heavily involved in* 
the performance ofcbasic research than either of the othertypes of organizations. 

Decisions of State'and Federal legislators, budget officials in the executive 
branches of all levels of government; and administrators 'in universities and col- 
leges and educational organizations all depend upon the availability of data on the 
various characteristics of academic S/E programs. It is the purpose of thi^ report 
to provide such data. It is the second in a series Df biennial publications analyzing 
data collected in the National Science Foundation's (NSF's) surveys of academic 
R&D expenditures, the employment and utilization of scientists fi^nd engineers, 
and the characteristics of graduate students enrolledin the sciences and engineer- 
ing. These reports replace the earlier series of annual' publications which pre- f 
sented the results of each of thp three surveys separately.* The revised format 
-is intended to facilitate analyses by integrating data from more than one survey 
series, as well as providing some comparisons with statistics derived from othbr 
sources. Any comments or suggestipns for improvements in the data presentation 
will be welcome. j k 

JCharlSsl^Fallc 

Director, Division of Science •* ^ 
^ Resources Studies " 7 
National Science Foundation 
Directorate for Scientific, f ' , 
Technological, and 
International Affairs 
. f . 

December 1981 - <• I 
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notes 



j . . '■ 

........ . ■ i 

The abbreviation "S/E" refers to "science and engineering." 

Unless constant dollars are specified, data for researchand development and capital expenditures 
are shown in current doflars. When constant dollars are discussed, they represent an adjustment to 
the 1972 level and ara converted to a fiscal-year j^asis. The gross national proddct (GNP) implicit 
price deflator prepared by the Department of Commerce is used as the basis for the conrarsion. 
tSee table A-3 for actual values.) . < « 

Data in part 1 cover fiscal years (FY's), data in part 2 are collected as of»January in each year; data 
in p^W 3 are collected as of fall in each year. \^* ^ 

During\he 1978-79 survey cycle, an attempt was made to collect some data items on a short form ? 
mailed tcndo/;torate-granting institutions only. FY 1978 expenditures data. January 1979 personnel 
data, and fall 1978 graduate student data are therefore^inavailable for, all institutions, although 
an estimate was made for total FY 1978 expenditures at nondoctorate-granting institutions. In 
addition. .no data are available for those items excluded from the short forms, e.g.. capital expenclU 
tures, full-time-equivalent (FTE) scientists and engineers, and support mechanisms of graduate 
students. These data gaps are reflected in the text and in detailed statistical tables. 

Appendix tables at the end of this report a're designed to provide the detailed data shown in the 
charts. Tabulations based on NSF survey findings have been compiled from* the most recent pub- 
lications, and data are subject to revision in subsequent years. • iX 

Details' shown in appendix tables may not add to totals because of rounding. 

For longer%rm and more detailed analyses, refer to data tabulated and illustrated iji th^publica- 
tions listed on cover 2 of this report. / 



For information on the availability of data tapes, contact: 



J. G^Huckqppahler 

^ — • Division of Science Resources Studies 

* National Science Foundation t 

1800 G Street N.W. 
RoomL-602 

Washington. D.C t 20550 
202-634-4673 . ' 
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highlights 



-This summary report presents data 
from three surVeys conducted annually* 
by 1SISF. Expenditures data are collected 
on a fiscal-year basis and are available 
for 1972-79 (with preliminary data for 
1980); personnel daTa are available for 
January 1973 through* January 1980; and " 
data on graduate enrollment are col- 
lected as of fall of each year from 1975 
^ through 1979. . * * 



overall trends 



The steady growth to university S/E 
employment and graduate S/E en- 
rollment, that characterized the 
seventies was maintained into 1980, 
but aCldwhturn in R&D expendi- 
tures inyeal dollars is occurring in 
1981. 

Although only about 1 in 10 institu- 
tions of higher education granted 
doctorate degrees in S/E fields, this 
comparatively small group (about 
320 institutions) accounted for the 
majority 9f all S/E activities. Doc- 
torate-granting institutions accounted 
fdr 98 percent.of all academic R&D 
"expenditures in 1980 and received 
nearly 97 percent of all Federal ob-^ 
ligations for S/E activities. These 
same institutions employed 67 per- 
cent of all academic spientists <and 
engineers and enrolled 87 percent 
of all S/E graduate students. 



r&d 

expenditures 



• Academic R&D expenditures from 
all financial sources accounted for 

' * about one-tenth of the national R&D 
totaLThey reached an estimated $6 

. % Billion in 1980, up 15 percent from 
the 1079 amount, equivalent to 6- 
percent growth'in constant-dollar 
1 terms. From 1972 tb 1980, R&D funds 
at universities and colleges grew at 
an average annual rate of 11 percent, 
•or -3 percent in constant dollars. Esti- 
mates for 1981, however, indicate a 
growthof 6 percent over 1980, which 
in real-dollar-terms means a decline 
of nearly 4 percent. 

• Duripg the 1977-79 period, nqnfed- 
erally funded R&D expenditures at 
universities and colleges grew at an 
average annual rate nearly twice 
that of federally financed R&D ex- 
penditures— 7 percent per year com- 
pared to 4 percent per year in con- 
stant dollars. These growth rates, 
are considerably higher than the 
ccJtnparable rates for the 1972-79 
period as a whole (4 percent per 
year and £ percent per year, respec- 
tively)? The most rapid growtlrbe- 
tween 1977 and 1979 was that of 

* industrially supported R&D e ex- . 
penditures (10 percent per year in 



constant dollars); but industrial 
firms in 1979 still supplied only about 
^ 4 percent of all funding for academic 
R&D expenditures. 

• As in earlier years, theTife sciences 
accounted for more thai»one-half of 
all academic. R&D. expenditures jn 
1979. The environmental sciences, 
however, grew at the most raRid rate 
during the 1977-79 period, more than 
12 percent per year. The life sci- 
ences, engineering, and the mathe- 
matical/computer sciences allgrew 
at rates of between 10 percent and 4 
11 percent per year. 

• t Capital expenditures f 6t S/E activi- 
ties at universities and colleges fell 
' at an average annual rate of 3 per- 
cent, or nearly 10 percent in con- 
stant dollars, between 1972 and 1979. 
In 1980, however, total capital^ex- 
penditures rose 13,percent'(nearfy 
5 percent in constant dollars). Al- 
though the drop in federally financed 
capital Expenditures continued into 
1980, funding for capital expenditures 

„ from other sources increased by 
20 percent. 

academic s/e 
personnel 

• The 325,000 scientists andengineers 
employed in institutions of higher 



education in January 1980 repre- 
sented a 3-percent per year increase 
over.the number employed in 1978. 

' This is almosj identical to the average* 
annual growth rate for the whole 
1973-80 period. Full- and part-time 
employment grew at almost identical 
rates between 19^8 and 1980, in 
marked contrarst to the eaflier years 
when part-time employment grew 
three times as fast .as full-time em- 
ployment (6 percent compared lo 2 
percent per year). Virtually all the 
1978-80 increase in S/E employment 

- took' place in doctorate-granting in- 
stitutions; the number of scientists ' 
and engineers employed* in master's- 
granting institutions actually de- 
clined slightly. 

Life scientists made up the largest 
single group of academic S/E pro- 
fessionals throughout the 1973-80 
period accountitig for about 40 per-' * 
cent of all S/E employment in>each 
year. Between 1978 and 1980 the 
number of life scientists grew at an 
average annual rate of 4' percent, 
slightly abqve the 3-percent average 
for the 7-year period as a whole. 
Mathematical /computer scientists 
were the fastest^growing group for 
the entire period, however, increas- 
ing by nearly Sjpercenrper year, 
though between 1978 and 1980 the 
rate dropped to 4 percent per year. 
Engineers increased at ci 3-percent 
average annual rate over the 7-year 
period, but by more than 4 percent 
/£er year between 1978 and 1980. The 
number of academically employed 
g^^gjcal scientists rose at the slowest 
Jess than 2 percent per. year 
the entire period, and by 




only 1 percent per year between 
1978 an<}4 980.- 

The 57,100 FTE scientists and en- 
gineers engaged in research and 
development in 1980 represented 
an average increase oT only 1 per- 
cent per year over the<number in 
1978. This rate of growth was con- 
siderably lower than the nearly 5- 
percent-per-year growth in academic 
R&D expenditures during the same 
period, and when considered in 
conjunction with the 5-percent-per- 
year increase in graduate research 
assistants, it indicatesan increasing 
tendency ^^universities to rely on 
support personnel for the conduct 
of research. The average annual 
growth ih FTE's in other activities 
between 1978 and 1980 was 2 percent.' 



graduate s/e 
students 



' In fall 1979, 375,000 students were 
enrolled in courses of stud> leading 
to graduate degrees in the sciences 
and engineering, up 2 percent per 
>ear since fall 1077. Preliminary data 
from the fall 1980 survey indicate 
another fiffce of nearly 3 percent be- 

- tween 1§79 and 1980. These increases 
in S/E enrollment run counter to 
the trend in nonscience*. graduate 
enrollment, which fell by almost one- 
fourth during the 1975-79 period. The 
proportion of all graduate students 



enrolled in S/E programs at doc- 
toraie-granting institutions rose from 
23 percent to 3() percent during 
those years. 

Growth of graduate student enroll- 
ment in various* fields of science 
was near the overall 1977-79/average, 
mathematics/computer sciehces and 
engineering being slightly above 
average, while the physical sciences 
were slightly below. , 

Women made up 33 percent of the 
full-time S/E graduate students en- 
rolled in doctorate-granting institu- 
tions in 1980, up from 25 percent in 
1-975. This represents an average, 
annual growth of 8 percent per year 
(7 percent between 1979 and 1980). 
The number of women* enrolfed for 
graduate study in engineering in- 
creased by 17 percent per year dyring 
the 1975-80 period, compared with 
an average annual growth rate of- 6 
percent in the social sciences. Be- 
tween 1979 and 1980, these grovyth 
rates were 14 percent and 6 percent, 
respectively. h 

The number of foreign students en- 
rolled m graduate programs grew 
by 8 percent per year between 1975 
and 1980, and by 9 percent between 
1979 and 1380. They accounted for 
an increasing proportion of ful^time 
S/E graduate enrollment— 20 percent 
in 1980, up from 1& percent in 1975. 
The largest number of foreigners 
.were enrolled in engineering, where 
they comprised 42 percent of the 
engineering total. Foreigners also 
accounted for 30 percent of all grad- 
uate students enrolled \r\ the math- 
emati.cal/computer sciences. 
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trends in academic 
r&d expenditures 



J 



\ 



A 



general 

characteristics, 
f 972-81 

R&D expenditures data analyzed in 
detail in this report are derived from 
t annual NSF surveys of S/E activities at 
all .universities and colleges with S/E 
graduate programs. The surveys cpver 
all institutions in FY's 1972 through ^977 
and 1979 and only doctorate-granting 
"institutions hrl'97g. Estimated data for** 

1980 are based on early returns from the 
subsequent survey cycle, and 1981 esti- 
mates have been derived from th^ an- 
nual NSF report analyzing national 
patterns of R&D resources: 1 According 

\ to these estimates, academic institutions' 
performance of research and develop- 
ment accounted fpr about $fPbilliomor 
10>percent of total allocations for re- ' 
search and development in the United 
, States in 1980, and the proportion in 

1981 is expected to be about the same, 
or $6.3 billion out of $69.1 billiori^ft able 
B-l and chart 1). 



, 'National Sriencc Foundation. National Patterns of 
Science and TechnoJogy Hesources, 1981 (NSF 81-311) 
(Washington, D C. Supt. of Documents. U S. Government 
Printing Office. 1981). + 
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An examination of the role, of aca- 
demic institutions irvflie perfotir^nce 
of all typesof research and development, 
however, tends to obscure^the significant 
involvement of universities and col- 
leges jn the performance of basic re- 
search. It is estimated that academic 
institutions' performance accounted 
for about one-half of every, dollar alj 
located to basic research in the Onited 
States in 1980 (table B-2 and chart 2). 
University-administered federally 
funded research and development 
centers (FFRDC's) accounted for an 
additional 10 percent of the total. 

TJiese amounts understate the total 
R&D performance of the academic 
sector of the economy, since data col- 
lected, in the annual NSF university 
and college expenditure surveys are 
limited to separately budgeted R&D 
expenditures. The accounting proqe- 
dures adopted by most universitiesand 
coll'eges combine the costs of instruction 
and departmental research because of 
the inherent difficulty in measuring 
them sepacately. Amounts spent on de- 
partmental' research alone, therefore, 4 
cannot be identified. 



Although the, grofrth irf academic 
R&D expenditures averaged 11 percent 
per yedr between 1972 and 198p, or 3 
percent per /ear in real dollars, Aie. 
rates of increas^accejerated in the late 
seventies ancKreacfied 15 percent be- 
tween-1979 and 1980, or, 6 percent in , 
constant dollars. On t^xe basis of esti : 
mates prepared for National Patterns 
of Science and Technology Resources, • 
an abrupt shift is expected for lj)81 f 
down to 6 percent in currenf dollars,* 
equivalent to a decline of almost 4 per- 
cent in constant-dollar terms. 

Academic expenditures for baSic re- 
. search grew during the 1972-80 period 
at an average annual rate of 9 percent 
(or 2 percent in constant dollars), some- 
what less than, the 11-percent average 
anniml growth in industrial basic re- 
search funding and the 10-percent aver- 
age annual growth for all basic research 
expenditures in the United States. Pre- 
liminary data show a 14-percent growth 
in academic expenditures for bas[g re- 
search between 1979and 19*60, butonly 
a 6-percent growth estimated for 1981. 
In constant-dollar terms, this translates 
to % rise of 5 percent followed b^ a # 4- 
percent decline. * 




detailed 
characteristics, 
1 972-79 . 

^During tfie 7-year period f9?2 through 
1979 examined in detail irt^this section ' 
of the report, expenditures for basic . 
research by institutions of higher edu- 
cation rose from $2.0 billion Jo 
billion, for an average annual growth 
of 8 percent. This growth was almost 
entirely erased by the* effects of infla- 
tion; iti rety terms the increase aver- 
aged 1 percent per year." 1 University 
and college expenditures for applied 
research and development grew during 
the same period at an average annual 
rate of 15 percent (7 percent in real 
dollars), reflecting a shift in emphasis 
toward shorter term objectives during 
Jhe period of budgetary constraints 
(table B-3 and chart 3) Since there is" 
an inhefr^nt uncertainty of success ac- 
companying any investment in basic 
research, it is becoming evident 'that 
there is*ln a time of rising fiscal con- 
servatism an increasing reluctance on 
the part of institutions to concentrate 
significant funding in what are often 
viewerjOs high-risk ventures. The 
amount allocated to basfc research, 
whiph represented 77 percent of all 
academic R&D expendituies in 1972, 
fell to a low uf 68 percent in 1976 and 
has since remained stable at 69 percent 
Although the Federal Government 
regains the largest single source of* 
funding for academic research ^nd de- 
velopment, the 66-percent share of all 
academic R&D expenditures funded 
by ihe Federal Government in 1979 
marks a steady decline from the 69- 
percent peak funded from Federal 
sources in 1973. 

During that 7-year period, the Rsrieral 
Government increased its funding for 
academic research and development 
by ,91 percent. Funding by nonprofit 
organizations to universities and colleges 
is estimated'to have doubled. Funding 
from industrial organizations rose by 
160 percent, but industry still remained 



In the absence of a reliable R&D cost index*, the 
gross national product (GNPJ implicit price deflalur was 
used to convert current dollars into constant 1972 dol- 
lars The (iNP deflator can onl> indicate approximate 
changes in the costs^of R&L) performance 




[Mrtn-uTiK -if iiltur* asitl Ener^v 

|UUL|, ami the National Aeronautical 
and Spaie \iiministratrnn |\ \S\| — 
'Mini tf*r iIi.hiM'i i nnls utTvrrv Feil- 
f'fai ilnllfir .jlhii .itt-il in di aiinmK R&D 
Activities (table B-4 and chart 4). 1 

Federally funded academic R&D' ex- ' 
•penditures grew at a slower rate during 
the 1972 T 79 period than did nonfederally 
financed research and development in 

. academic institutions (table B-5 and 
chart 5). In constant dollars, the average 
annual rate of growth in federally fi- 
nanced research and development over 

• the entire period was only 2 percent. 
The growth rate of nonfederally fi- 

■ nahced academic R&D activities varied 
noticeably from that of Federal funding. 
Between 1972 and 1973 real growth in 
nonfederally financed research qjid 
development was 3 percent,*only dne- 
half tha't of Federal funding; daring 
the 1973-"" penud, however, the real 
grnvvth rate was 1 percent, anil during 
the ltT"y penml it wa^'mure than 6 



the smalljest source of academic R&D 
fur^ls throughout the period, neverac- 
counting for rrjnre than 4 percent of 
the total. 

Puring the seventies there was a slight 
change in the distribution of academic 
R&D expenditures among fieTds of sci- 
ence and engineering The life sciences, 
•Whlcr^accaunted for one-half of the 1972 
•total, increased 'this relative lead over 
the remaining fields to 54 percent in^ 

' 1979 Engineering and the environmental 
sciences also grew slightly as propor- 
tions of the total, while the physical 

, sciences, social sciences, and psychology 
accounted for smaller sjiares in 1^79 
than in 1972. These changes in funding 
patterns will be examined in greater 
detail in the next two subsections. 

the federal role 

The Federal Government^ the chief 
supporter of academic dbsearch and 
development in recent >ears, begarj 
financing academic R&D activities 
during the last century with the funding 
of agricultural research at land-grant 



colleges, 'ft was not'unti'l World War 
ll th&t Federal funds became significant 
in the support of academic research 
■ and development. At that time the im- 
mediate need for sophisticated weap- 
.* onr> quickly raised the War and Navy 
Departments to leading positions among 
the Federal supporters of academic re- 
search, subsequently, the gradual shi/t 
in national priorities from defepse to 
v health needs brought the Department 
of Health, Education, and Welfare 
(HEW) into the leading position it main- 
tained throughout the period under 
consideration. 

In annual, NSF surveys of Federal 
agencies, the latest of which' covets FY 
1979 obligations,' l^EW has reported 
about one-half, or more, of all Federal 
funding for academic research and de- 
velopment since 1974. NSF ranked sec- 
ond throughout the 1974-79 period, ac- 
/ counting for between 15 percent and 18 
percent uf the academic R&D total, 
followed by the Department of Defense 
(DOD) which reported Between 9 per- 
cent and 14 percent of the total. In all, 
six agencies— these three plus the De- 



| National Science Foundation. Federal Support to 
Universities. Coiieges. and Selected Nonprofit Institu* 
Hons. Fisjjpl Year J'979. A Report to the President and 
Congress (NSF 81-308) {Washington,, D C Supt of 
Documents. U S Government Printing Office. 1981). 
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Chart & JR&ll .expenditures at 1^ 
univei^Ufes and cotleges * * > 
by field and source 




percent Real-Hollar academic R&D 
expenditures declined in only uneyear 
(1974)4ind over the^fctire period main- 
tained art average annual growth rate 
of 3 percent. , - 

"Institutions' own funds"— a category 
which includes unrestricted gifts and 
grants— was the second largest source 
of R&D expenditures, ranging between 
11 percent and 14 percent of the total 
between 1972 and 1979. State and local 
♦ governments have supplied about 10 
percent of all academiC'R&D funding 
since T972. As indicated earlier, indus- 
try was. the fastest growing source of 
academic R&D -expenditures, but be- 
cause of the relatively small amounts 
involved this 'did not affect the overall 
distribution significantly. 

fields of science/ 
engineering 

All major S/E fields shared in the- 
, 1972-79 growth in academic R&D ex- 
penditures in current dolla^; however, 
when the effects .of inflation were taken 
into account, the growth was limited to 
Ihe so-called "hard" sciences— the life 
sciences, environmental sciences, and 



the physical'sciences — and the mathe- 
matical/computer sciences and engi- 
neering. The most-rapi.d growth oc- 
curred in academic funding for the 
envirQnmentarsciences— up,12 percent 
per year in current dollars/The annual 
R'&D growth rates for the mathematical/ 
. computer sciences and the life sciences 
and engineering wbre almost identical 
at 11 percent per year, while the phys- 
ical scieqces showed an 8-percent-pjer- 
year growth in funding. The social sci- 
ences and psychology jeach grew by 5 
percent per year (tables B-6 and B-7 
and chart 6). 

The life sciences retained their lead 
over the other broad fields and f ac-- 
counted for 54 percent of the total in 
1979. The other fields likewise generally 
retained their relative ranking* through- 
out the perio'd. EngineeYingrand tlje en- 
vironmental sciences afso increased 
their share's of the total slightly, while 
psychology and the social sciences a£- 
counted *f or smaller proportion^ in 1979 
than in 1972 (ch$rt 7). . , 

The physical sciences rapke/1 first i/i 
terms of the proportion of total fund- 
ing received from Federal sources, and 
the social sciences last (clrart 8). Tu 




some extenl, this may result ffom the 
A ar higher equipment costs involved in 
research in the physical sciences, but 
it is alsa a reflection of the relative 
priorities of the majur fiindfng agencies, 
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especially mission-oriented agencies 
such as HEW, DOD, and NASA. 

institutional control 

Although private universities and 
colleges outnumbered those under 
public control in 1979—1,702 to l,488 4 — 
the latt^V accounted for 65 percent of 
all federally financed R&D expendi- 
tures. The dollar gap between public 
and private institutions in terms of R&D 
expenditures has widened during the 
7-year period Under consideration. In 
1972 public universities accounted W 
62 percent of all academic R&D ex- 
penditures. Since that time the propor- 
tion of the total spent by public institu- 
tions has hovered around 65 percent. 
While the R&D expenditures^ puhficly 

controlled institutions increased at an 
*5* > * . 



'Department of Education. National Center for Edu- 
cation Statistics. Mucation Directory. 1979-80 (NCES 
80-348) (Washington. 0 C. Supl of Documents. U S 
Government Printing Office). p*78' . ' 
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average Annual rate of 11 percent be- 
tween 1972 and 1979 (4 percent irt con- 
stant dollars), the comparable rate for 
"* private institutions'was 9 percent, or 1 
percent in constant dollars (table 
and chart 9). 
. The discrepancy between the relative 
numbers of public and private'institu- 
' lions and the proportion of total R&D 
expenditures accounted for by each 
group is to a large extent a function of 
the number of major research institu- 
tions within each group. Tfre pubjicly 
controlled group included atiigher num- 
ber of institutions in the survey of R&D 
expenditures than did thegrtfup under 
private control: 22 percent of the public . 
institutions .reported R&D expenditures, 
but onlyjl4 percent of the private insti- 
tutions did so Among fc the institutions 
surveyed, those granting the doctorate 
'degree accounted for 98 percent of the 
R&D expenditures, and 59 percent of 
these ^doctorate-granting institutions 
were under public control. < 

Th£ Federal Government supported 
a lower proportion of all R&D expendi- 
tures at publi^y controlled universities 
and colleges than at those under private 
control (61 percent compared to 76 per- 
cent). Variations are discernible in the 



distribution of R&D expenditures by 
character uf $vork. Among public insti- 
tutions, 63 percent of the total was allo- 
cated to b^isic research, while private 
institutions allocated a much higher 
proportion— 80 percent (table B-9-and 
cbart 10). 





Hit- 1 t\ of institutional < ontrol made 
little dtlferente in the distribution 
«imun^ fields id researi,h Wnh m the 
ph\sn.-d rind env imnmenttd m leni es 
were there .slight difterent es f)Hv\een 
the Ivmi groups |4 pen en tag* 4 points 
or less). 



geographic distribution 

All geographic divisions of the country 
participated in thre growth in academic 
R&D 'expenditures during the 1972-79 
period, with much higher rates of growth 
in the "sun belt" Spates of the South 
West than in the more northerly 

^regions. Thissjtuation results largely 
from recent'shifts in population and 
economic activity in general. R&D ex- 
, penditnres'of institutions in the West 
South Central States increased at an 
average annual rate of 14 percent while 
thoae*of instftutions in the East South 
Central Division grew by 12 percent 
per vear At the nther end of the spec- 
trum the R&D expenditures id institu- 
tions in the Middle Mlanhc States grew 
by less than 9 percent per year, and the 
7-percent annual gcpwth rate pf 'insti- 
tutions in the outlying areas was barely 
sufficient to k§ep pace with inflation 
(table B-10 and chart 11). The West 
South Central States also showed the 
highest growth rate in terms of federally 
funded R&D expenditures, 13 percent, 
and the West North Central and Mid- 
dle Atlantic'States the lowest, 8 percent 
(table'B-11). ' 

A State-by-State examinationof aca- 
demic R&D expenditures points up the 

„ concentration of ^&D expenditures 
more clearly. California led the Nation, 
as it has throughout the 1972-79 period, v 
in both total*and federally financed 
R&D expenditures, followed, by New 
York, Massachusetts, and Texas (chart 
12). It is noteworthy that each of these 
States, includes at least one locality with 
a Ijfgh concentration of leading univer- 
sities in terms of both staff and facilities. 
In California, for example, both the San 
Francisco and Los Angklefe Standard 
Metropolitan Statistical Areas (SMSA's) 
have several large universities, as did 

• the SMSA's in the other leading States- 
New York City, Boston, and Dallas-Fort 
. Worth. * 




Chart 12, R&D expenditures at universities and colleges 
by State: FY 1979 
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capital expenditures for 
research, development, 
and instruction 



In addition to the $5.2 billion £rom 
current operating funds which institu- 
tions of higher education allocated to 
R&D activities, another <$730 million 
. went into capital expenditures for S/E 
research, development, ancl instruc- 
tion—the smallest amount of any year 
since 1972. The 1979 total represented 
only 70 percent of the 1976 peak, for an 
average* annual real-dollar decline of 
8 percent. . * 

The Federal Government was the 
source of 23 percent of the 1979 capital 
expenditures reported, down from 27 
percent of the 1973 total (table B-12 and 
chart 13). During the midsixties, sup- 
port of academic research facilities and 
instrumentation grew at «an unprece- 
dented pace as a number of agencies 
implemented or expanded programs 
for the support of R&D plant in response 
to initiativeson-thepartof the Adminis- 
tration. During the seventies however, 
investment in R&D plant declined 
sharply. Concern over growing diffi- 
culties in^ maintaining and replacing 
obsolete S/E equipment and instru- 
mentation resulted from a number of 
independent and governmental studies.^ 



t 5 Kor examples, see Associalion of American Univer- 
sities. I7ie Scientific Instrumentation Needs of Research* 
Universities, A Report to the NattonalSaence Founda- 
tion (Washington, D C , June 1980), pp. 21-23; and Frank |. * 
Alelsek and Irene L. Gomberg, Shared Use of Scientific 
Equipment at Colleges and Universities, Fall 1978, Higher 
Education Panel Report Number 44 (Washington, D.C 
American Council on Education, November 1979), p, 1. 
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Academir^R&D plpnt support by the 
Federal Government in 1979 remained 
at only one-fourth (about one-tenth in 
real dollars) of its 1965 amounts 

The distribution of capital expendi- 
tures by field was not substantially dif- 
ferent* from that of current R&D ex- 
penditures. The life sciences again 
Received by far the largest amount, 63 
percent pf the total. Engineering ranked 
•second with 13 percent, followed by 
the physical sciences with 9 percent 
(chart 14). 



"Nationaj Science Foundation, Federal Support to 
Universities, Colleges, and Selected Nonprofit Institu- 
tions. Fiscal Yearl979, op cit 
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part 2. 



trends in academic 
s/e employment 



general 

characteristics, 
1973-80 

During the period January 1978 
through January 1980, employment of 
scientists and engineers at universities 
and colleges rose by an average of 3 
percent per year, the stfme rate of growth 
as for the entire 1973-80 periocl. 7 Full- 
time S/E professionals, who represented 
about four-fifths of all academic S/E 
employment .throughout the 7-year 
period, increased their ranks by an 
annual average of over 2 percent. Part- 
time employment grew, however, at 
more than twice the full-time rate, but 
its share of total academic S/E em- 
ployment rose by only 3 percentage 
points, from 18 percent to 21 percent 
during this period (table B-14 and chart 
15). 
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"Based on lhe.National Scienfce Foundation'sSurvey 
of Scientific ajid Engineering Personnel at Universities 
^and Colleges, annual series. According to the definition 
used in NSF's survey of academic S/E employment, 
professional employees of academicJnstitu lions are those 
working at a level requiring at least a bachelor's degree 
Professional personnel include S/E faculty members, 
postdpctorates. and all other employees tn S/E disciplines 
holding a bachelor's degree or the equivalent, such as 
research administrators and systems analysts in computer 
centers. Note that data for January 1979 were collected 
from doclorale-granting institutions only. 
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Tb,§. 1973-80 overall increase of 23 
percent in the number of scientists and 
engineers employed in academia was 
reflected in all disciplines, at rates 
ranging from 45^>ercent in the mathe- 
matical/computer-sciences to 11 percent 



in the physical sciences (table B-14 and 
chart 16). This growth in academic 
employment occurred despite a net 
decline of 7 percent in the.total number 
of doctorate S/E degrees awarded an- 
nually during the comparable period 
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a Oatf ofi^ocfpfat^r recipients repreaerjt Jupfr,l97Z*mi June 1979; <teta on employment of scientists ■ 
and engineers represent January 1973 and s Jariuary 1$80* Nf ' H »V 

x:n« lore, . e^r L 'r-".. 'jl^f-' «„>, 



(table B-15)> The total number of doc- 
torates awarded in S/E disciplines in 
the academic year ending June 1979 
exceeded Jhe number awarded in the 
year ending June 1972 in only two fields, 
psychology and the life sciences. The 
declining number of doctorates granted 
annually in some fields illustrates the 
comparative drawing power of indus- 
trial and other sectors of employment 
for bachelor's- and master's-degree 
holders, especially in the computer and 
physical sciences and engineering. 

Throughout, the 1973-80 period, the 
largest group of academic scientists and 
engineers has been those in the life 
sciences— about 40 percent of the total- 
followed by the social sciences with 
about 17 percent. Mathematical/com- 
puter scientists, engineers, and physical 
scientists each comprised about lOper- 
cent of jhe total. The predominance of 
the life sciences is consistent, with the 
preponderance of total R&D expendi- * 
tures aH/>cated to th is area, but this 



"Bdsea on National Research Council's Summary 
Reports, Doctorate Recipients from United Stales Uni- 
versities, annual series. June 1972 through June 1979, 
table 1 



relationship does not hold in the case 
of the social sciences: R&D funding for 
the social sciences made up only 6 
percent of all R&D expenditures in 1979. 
In comparison with the number of 
academic personnel employed in this 
area, Ihis level of R&D funding is 
traceable primarily to the extremely 
low equipment costs generally associ- 
ated with social science research. 

The life sciences, in addition to ac- 
counting for about two out of every five 
scientists and engineers employed in 
universities and colleges, represented 
over one-third of the net growth in the 
employment of academic scientists and 
engineers in the 1973-80 period. Life 
scientists, mathematical/computer sci- 
entists, and social scientists together 
accounted for nearly three-fourths of^ 
the total net growth. " x 

comparison of academic 
sector employment patterns 
with other sectors 

There has been a discernible trend 
in rhe seventies toward a lower rate of 
growtKof employment of scientists and 
engineers within the academic sector 



than within the industrial sector Be- 
tween 1970 and 1978, theuumbur of S/E 
personnel in educational institutions 
grew by less than 3 percent compared 
to 7 percent in industry, and remained 
stable 111 the Federal Government.and 
other sectors. In the 1974-76 period, 
however, employment of scientists and 
engineers grew by 9 percent in both the,, 
educational and Federal Government 
sectors, 8 percent ^nonprofit organi- 
zations, and only 4« percent in the in- 
dustrial sector 

The sudden relative spurt in industrial 
S/E employment is partially the result 
of the postrecession economic recovery 
that occurred in the midseventies. The 
slower ra'te of academic hiring resulted 
in paVt from growing financial strains, 
largely brought on by projections of 
declines in future enrollment in uni- 
versities and colleges. These enrollment 
declines, however, have yet to be sig- 
nificantly felt in S/E fields/In addition, 
academic employment of recent S/E 
graduates (those who earned bachelor's 
and master's degrees between 1976 andt 
1979) rose by only about 5 percent, but 
within the industrial sector S/E employ- 
ment of recent graduates grew by over 
20 percent." 1 ' 

Within the S/E disciplines, the NSF^ 
study found that employment demand 
in all sectors was greatest for engineers 
k and computer specialists." Recent grad- 
uates in these S/E areas have tended to 
find more attractive employment oppor- 
tunities within industry than within aca-' 
demic institutions, Of those students 
who attained bachelor's or master's 
degrees in 1977 in engineering, nearly 
five of every eight Were employed as 
engineers in all sectors in 1979. Of those 
whose field of study was the computer 
sciences, almost two out of three persons 
who got master's degrees in 1977 and 
five out of six bachelor's recipients 
during that year were employed As 
computer specialists in 1979 (table B-18 
and chart \7f. The ability of industrial 
engineers and computer scientists to' 
earn higher salaries than their academic 



•Nnhon.il Science FujJndahon. U S Scientists and 
Engmwsh. 1978 fOelm^TsiaiisHcal rabies) (NSF 80-304) 
[Washington. D C^^JfiO). table 2. p 5 

"National Science Foundation Employment Attributes 
of (lecenl Science and Kngineenng Graduates (NSF 
80-325| (Washington, DC Supt of Documents, US 
Government Printing Office. 1980). p 9 
"ibid . tables A and B. pp 15-16 
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Miunterparts is nhvinush ajactnr in 
the surge ut industrial empluyment at 
t+ie expease of academia Of great 
importance, tou, is that within the past 
few \ears industries havn expanded 
their efforts in the performance of 
research by investing in more sophisti- 
cated research facilities and equip- 
ment during a period when maintenance 
of existing research plants and the 
• acquisition of more modern equipment 
at universities was becoming increas- 
ingly difficult. University researchers 
hSve purchased most of their instru- 
mentation with Federal funds, but the 
growth of Federal research support has 
failed to keep up witrUhe rising costs of 
the most advanced instrumentation 
needed. Professionals in engineering 
and the computer sciences have tradi- 
^pR'ally been strongly Influenced by a 
research climate that they see as most 
Minilui.iVH to opportunity and inno- 
vation 



A National Academy of Sciences 
(NAS) repoFt on academic engineering- 
found thaJ .physical plants in which 
many departments of engineering are 
housed are deteriorating. Outdated 
laboratories are commun, somefjf which 
fall far behind thuse in industry, gov- 
ernment, oreven foreign establishment's. 
Faculty salaries areflot competitive with 
those in industry and it is difficult to 
attract American graduate students.... 
While all university departments are 
seeking funding support, special con- 
ditions influence the economic health 
of engineering departments. Among 
these are the comparatively high cost 
of engineering education and the rapid 
pace of technology."" ' 

For all S/E disciplines combined, the 
number of FTE R&D scientists and 
engineers employed at universities and 
colleges increased at an average annual 
rate of 3 percent between 1976 and 1978, 
compared to the 1974-76 growth rate of 
5 percent per year Wifhinlhe industrial 
sectoF. however, FTE scientists and 



engineers have increased their numbers 
by a, 5-percent average annual rate 
during the 1976-78 period, compared to 
less than 1 percent per year fur the 
previous two years. Preliminary data 
fur industrial empluyment in 1980 show 
that FTE's in research and development 
grew Uy 6 percent per year since 1978, 
while, empluyment within academic 
institutions grew by only 2 percent since 
1978 u {table B-19 and chart 18). 

employment status 

The number of scientists and engi- 
neers employed part time increased at 
an average annual rate of 5 percent 
between 1973 and 1980, about double 
he growth rate of full-time S/E per- 
ctynel. 9oth full- and part-time S/E 
empluyment grew at an average of 3- 
percent per year between 1978 and 1980, 
a significant departure from the earlier 
1973-78 period when average growth in 
part-time employment was nearly triple 
the rate for full-timers. 



NJriMnnil VlkIltth uf Engineering Task Futlu un 
FntfinprrinK hlducalmn nf the Nahunal Au?dem> uf 
S( ipnci's fssues in Knginrt ring Education \ Frumt.vvork 
fuOna/jsii (Washingtuo, D C . April 1980), pp 12-16 



•National Science Foundation. /Academic Science 
Sen nlulsund hngim-ers. janutir) 1980 (Detailed Statistical 
Idhlus) (iW 81-JU71. table B-J8. and Jlesearch and De- 
if/ojimcnl in Industry. 1978 (Detailed Statistical Tables) 
(NS1- 80-J07). tables B-31 (Washington, D L , 1980) 



1 — ,tn i )i|nn u| \m4?ni »n I ni n^iins fin s. ir'nhhi 
'i ii"ii.i.)ii..n mm ils mI H^sHih h I mil ivii. i i\ i*ih 
■i«< .. 1 1 1 fym m«i pp 1_ 14 




ERIC 



Between 1973 and 1978/approximately 
17,000 additional part-time S/E em- 
ployees were hire^l by, academic insti- 
tutions— dn increase of 35 percent. An 
even higher number of 'full-timers were 
added, nearly 26.00Q, but their rate of 
'growth was significantly lower, up 12 
percent between 1973 and 1978. Between 
1978 and 1980, however, fewer th<yi 4,000 
new part-timers were added to academic 
payrolls, a 5-percent increase, while 
nearly 14,000 new full-timers (a 6-per- 
cent increase) were added. This employ- 
ment trend of academic scientists and 
engineers was consistent with that 
shown in a study of all full- and part- 
time instructional staff in all disciplined 
reported in all institutions of higher 
eduqitioi) by the National Center for 
Education Statistics (NCES). The study 
reported that the number of full-time 
staff members ranked as instructors or 
above rose by 14 percent between 1973 
and 1978, while part-timers grew by 46 
percent. Between 1978 and 1*980, how- 
ever, projected growth in the number 
of part-timers and full-timers was esti- 
mated at similar overall rates (3 percent 
. and 2 percent, respectively). 15 

Full-tlm^cademic scientists and 
engineers represented 79 percent of the.. 
S/E employment total inl980,\thesame 
proportion as in 1978 but cWn from 82 
percent in 1973 (table B-14 and chart 
19). The slight shift from full- to part- 
time status was felt in every S/E fielcf 
except the life sciences, where between 
1973 and 1'980 full-time employment rose 
at an average annual rate that was three 
times the growth rate of part-time life 
scientists. 

Over two-fifths of all full-time em- 
ployees over the 7-year period were 
life scientists. Between 1978 and 1980^ 
the number of full-time life scientists 
grew at a pace that averaged almost 10 
times that for part-time life scientists, 
wfiD comprised one-third Of all part-time 
* S/E employment. The life sciences were 
thg^Jredominant discipline in terms of 
</rederalR&D support received, and to 
a lesser extent, in full-time graduate 
student enrollment (table B-37). Between 
1978 and 1980, all S/E disciplines other 

■Department of Education, National Center for 
Education Statistics. Pro/eclfbns of Education Statistics 
to 1988*89 (Washington/DC.. Supt of Documents. US 
Governmen^PrfntiftgOffice. April 1980), tahle 33, p, 
100. J 
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than {he life sciences, when combined, 
employed new part-timers by a ratio of, 
4 to 1 over full-timers (table B-14). 

.The number of doctorate-holders 
employed full time in universities and 
colleges rose by an average of 4 percent 
per year between 1973 and 1978, com- 
pared to a growth of less than one-half 
of one percent per year for master's* 
degree-holders and a decline of 2 per- 
cent per year For bachelor's degree- 
holders (table B-22). In the 1978-80 
period, however, the annual growth rate 
for doctorate-holders slowed to 2 percent ■ 
while master's-holders also increased 
-2 percent annually and bachelor's de- 
gree-holders went up by 10 percent. 

type of activity 

The FTE dumber of R&D scientists 
and engineers employed at universities 
and colleges increased by a total of 22 
percent between January 1973 and Janu- 
ary 1980, accompanied by an overall 
growth of 20 percent in the number of 
FTE's engaged jn other S/E activities 



(table B-17J. 1 " The rise in R&D employ- 
ment is directly linked to a heavy em- 
phasis on R&D spending at aoademic 
institutions, up 21 percent in real dollars 
between. FY 1972 and 1979 (table B-5). 
The annual growth rate in R&D FTE's 
was greater on the average, however, 
between 1973 and 1978 (3 percent) than 
between 1978 and 1980 (1 percent), 
attributable, perhaps, to a rapid rise in 
utilization of graduate research assist- 
ants on R&D projects in the later period 
(table B-32). 

A study by the National Commission 
on Research predicted fewer opportuni- 
ties for new faculty appointments in 
research universities in the next two 
decades because the number of S/E 
graduate students is expected to decline. 
Recent baccalaureate recipients are 
finding that S/E careers in business and 
industry are becoming more challenging 
and rewarding while graduate study is 
becoming more expensive and harder 
to finance. As a result, the Nation may 
not have access to enough qualified 
academic instructors and researchers,. 
The Commission's study stated that 
"...These prospects seem especially 
grave in the sciences and engineering 
where, for other reasons as well; there 
has been growing apprehension that 
American science ^nd technology will 
not continue to be as forward as they 
A have been." The study found that while 
academic research remains substantial* 
and of high quality, the continuation of 
such research is largely dependent on 
uncertain Federal support because in- 
stitutions' own funds, endowment in- 
come, and State appropriations are 
sources that are unlikely to be signifi- 
cantly expanded. 

The Commission further suggested 
that "...The ideal combination of instruc- 
tion and research occurs as a graduate 
.student works closely with an accom- 
plished scientist on a research project 
of importance. In some fields, however, 
"this ideal is no longer so often achieved. 
That is because of the increased scale 
of university research projects and 

'"Beginning in 1979. the personnel survey questionnaire 
requested data on type of activity only in terms of FTE 
involvemenl. since this basisof measurement provides 
a more accurate picture of a scientists or engineer's 
total activity than did the "primarily employed" concept 
used m the survey in earlier years Only data on total 
and R&D FTE's were requested, the>efore separate 
data on teaching and "other activities" are no longer 
available / 



h»M aus»' [he rM|inpmrnt needed fnr same 
advanced research is nut available in 
^ 1 1 n i v ersttrvs The strnh remmmended 
str nn^rr In mils f>etv\een unu ersiU ^nd 
Ft- KIN. rvsean h, espenalh hecause of 
the prediction that there will be more 
and larger FFRDC's and that they will 
play an increasingly prominent role in 1 
the Nation's research effort.'" 

type of institution 

Doctorate-level institutions employed 
about two-thirds of all academic scien-- 

« tists and engineers in 1980. Between 
1973 and 1980, nearly three-fourths of 
the net growth of 60,000 academic sci- 

* entists and engineers occurred in doc- 
torate institutions, for a 3-percent aver- 
age annual rate of growth (table B-16 
and cKart 20). Although doctorate- 
granting institutions represent Qnly 
about one-eighth of the total number of 
* the Nation's academic institutions, their 
continued dominance in attracting sci- * 
entists and engineers is a result of their 
^ability to draw financial support from 
a number of sources, especially the 
Federal Government; State and local 
governments, ancLfrom -endowment 
support, An NSF-sponsored study 

' the National Center for Higher Educa- 
tion Management Systems (NCHEMS) 
found that "...the leading 100 research 
universities showed an average reliance- 
on Federal grants and contractsfor 20-35 
percent of their funds." 18 This is a much 
higher proporfion than at Other insti- 
tutions during the period studied 
(1975-79). 

A slightly higher rate of S/E employ- 
ment growth occurred during the 1973-80 
peri-ed at both master's-granting insti- 
tutions and at 2-year and nonscience- 
degree-granting institutions f4 percent). 
Master's-granting institutions accounted ' 
for 15 percent o/ the 7-year net growth 
in academic S/E employment, reaching a 
total of 37,400 employees in 1980, a slight 
declkie (1,300 persons) from* 1970. 
Bachelor s-granting^tituttons recorded 
a decline in hiringYless than 1 percent 
per year) during th^ 1973-80 pejiod. 



1 National Commission on Research^ Research Per- 
sonnel tyn £ssay on Policy (Washington. D C , April 
1980). p^,3, 6. 8. 9. 11 

"National Center for Higher Education Management* 
Systems, Financing at tho Leatlmg 100 Research Urn* 
versifies, draft of Executive Summary (Boulder. Colorado, 
April 1981| 
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Between 1978 and 1980, t however; 
virtually all growth in academic sVE 
employment occurred at doc.torate- 
granting institutions, a striking indication 
of the vitality of these institutions com- 
pared to all other institutions in this 
era of increasingly tight resources in 
academe. 

The ratio of full- to part-time scientists 
and engineer's has changed somewhat 
between 1973 and 1980, particularly at 
thbse institutions that grant master's 
degrees and at nonscience degree-grant- 
ing institutions (table B-16 and chart 
21)v(The sharp rise in the proportion of 
part-time employment in these institu- 
tions indicates a -strong trend towards 
hiring temporary.jionteriure track em- 
ployee^ qjh multiple assignments^ In a 
recent articla in Change*magazine, it 
was suggested that "...part-timers prp- 
vide an attractive option. That they can 
be obtained at* a lower cost than other 
faculty is<fairly apparent. Whether they 
^should be is debatable. It seems likely 
that some institutions would find it 
necessary to cut back their course of- 
ferings severely, if not close altogether, if 
denied the use of part-time faculty. By 
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\saving on fringe benefits and by paying 
lower salaries, these institutions reduce 
their instructional costs.'" 0 The study 
added that "...most administrators have 
been exposed to the dire pr edijctibns of 
the future of academe. Administrators 
at schools experiencing temporary en- 
rollment surges are loathe to tenure-in 
faculty since they may find themselves 
. with a surplus when the long-awaited 
cataclysm arrives." * 
' Between 1978 and 1$80, pnly about 
one-fourth of all nondoctorate-granting 
institutions showed full-time employ- 
ment growth but two-ftf th&reported part- 
. 'time employment growth. Over two- 
thirds of all doctorate-granting institu- 
tions in 1978, however', reported growth 
in full-time S/E employment in 1980 
and over three-fifths showed increased 
part-time employment. In 1980, doc- 
torate-granting institutions employed 71 
percent of all full-time scientists and 
engineers and 55 percent of all part- 
timers (lable B-16). 

The leading 100 institutions in terms 
of total S/E employment in 1980 (about 
3 percent of all universities and colleges : 
in the country) employed nearly one- 
half of all academic scientists and engi- 
neers and enrolled a similar proportion 
of all S/E graduate students. The same * 
r instittitions accounted for over three- 
fourths of both the FTE personnel in 
research and development and aca- 
demic R&D expenditures. 

Public institutions accounted for about } 
two-thirds,of all employed' academic t 
' scientists^an'd engineers and S/E grad- 
uate students and nearly two-thirds of 
all academic R&D expenditures, Be- 
tween 197a and 1^80, S/E employment 
rose at public institutions by an average 
of 4 percent per year,, compared to a 
rise of only 1 percentannually at private 
institutions. Graduate S/E enrollment, 
on the other hand, rose at a higher 
average annual rate, at private institu- , 
, tions than at public institutions between 
1974 and 1979—9 percent compared to 6 
# percent***"* 

s&x of scientists and 
engineers,. 1974-80 

In 1980, men outnumbered women in 

the academic S/E labor force by four to* 

* 

"-Howard P Tuckman.^Tart-time Facully Some 
Suggestions of Policy/' Change, January/February 1981, 
pp. 8*10 • * 

ERJC * * 



one, accounting for 83 percent of all 
full-time and 75 percent of all part-time 
personnel (tables B-21 apdfi-25and chart 
22). Women have gradually increased 
their share of the total number of full- 
time S/E professionals from 15 percent 
in 1974 when data were*first collected 
by sex to 17 percent in 1980. This almost 
imperceptible proportionate rise, how- 
ever, conceals the rapid rate of increase 
in the number of women employed m 
academia relative to mBn. The number 




of wamei^employed full time as scien- 
tists and engineers at universities and 
colleges during this period grew at an 
average rate of 6 percent per year 
compared to 2 percent for men. Data 
compiled by NCES for the academic 
year 1979/80 showed that amongfaculty 
in all ranks and disciplines, women 
appeared most often in the lower pro- 
fessional ranks (i.e., lecturer, instructor, 
assistant professor.) 2 " Data collected by 
NSF-for the first time in 1980 show that 
women accounted for one-fourth of the* 
scientists and engineers employed part 
time, compared with only about one- 
sixth of those employed full time. 
.Universities and colleges employed 
. a more even mix of men and women 
than exifted in the S/E labor force as a 
whole. The percentage of all academic 
S/E personnel accounted for by women, 
19 percetiUin 1980, was more than twice 
the proportion of S/E women employed 
in all sectors of the economy, 9 percent. 21 
The distribution of women profes- 
sionals employed in S/E disciplines 
varied considerably from that of men, 
both nationally and in the academic 
''sector. In 1980, more than onejjalf of 
all women employed full time'in S/E 
positions at academic institutions were 
in the life sciences; the biological and 
medical sciences combined accounted 
for 45 percent (chart 23). In contrast, 
only 3 percent of all women employed 
full timers scientists ancfengineers were 
in the environmental sciences and engi-. 
neering together, although the number 
of women in each of these disciplines 
k has doubled since 1974. The distributions 
by field of both sexes* hay,e changedr 
little, however, over the "6-year period 
\ covered (table B-21). 

The growth rate of women exceeded 
that of men-in every major S/E field 
during the 6-year period, 1974-80vBe- 
tween 1974 and 1980 the numbeT of 
women employed full time changed most 
dramatically in engineering, up 13 per- 
cent per year, and in the environmental 
sciences, «up 12 percent peVfyear (table 
B-21 and charf 24). " 
. Women made up 30 pejcent of the 
psychologists ar>d 23 percent of the life 



'"Department of Educarion, National Center for 
Education Statistics, Faculty Salaries, Tenure^nd 
Benefits, 1979^80 (Washington, D C. 1981 ). table O. p. 5 • 

Jl National Science Foundation. U.S Scientists and 
Engineers, t$78. op c/t , table 2. p 4 
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scientists employed in academic insti- 
tutions in 1980, but accounted fqrr much 
smaller shares of all engineers and 
environmental scientists (3 percent and8 
percent, respectively). Thus, evejlif 
universities continue to hirevvpmen at 
present rates relative to men in all S/E 
disciplines, their proportion to the total 
would remaiifsmall for the forseeable 
future. 

ERIC r ' 



The ability of higher education insti- 
tutions to sustain the'1974-80 employment 
..growth rate forewomen, in the coming 
decade by providTng new openings may 
be restricted, however,, by decli/ftng 
enrollment levels, slower retirements 
due to the elimination of the mandatory 
retirement age, theiiigh proportion of 
"academic faculties with tenure, and 
uncertainty Concerning the level of 
continued support from Federal and 
State Governmerits;Or\eNRC-sponsored 
study suggested that the turnover in 
faculty positions in response^ to falling 
enrollment, as forecast for the eighties, 
may reduceMhe number of faculty 
openings by one-half. 2 ^ 

Besides the prospect of havingfewer 
positions to offer women in the future, 
university hiring dTf icials are already 
forced to compete in the job market 
with industry for S/E-trained candidates 
in several areas. For exairiple, nearly 
1,600 full-time engineering faculty posi- 
tions were vacant in engineering colleges 
as of fall I960.- 3 A survey of universities 
and 4-year colleges found that nearly 
90 percent of engineering schools re- 
ported a decrease in their ability to 



-National Research Council. Research Excellence 
Through the Year 2000 The Importance of Maintain a 
rlotv of New haiohyjolo Academic Research A report 
with recommendations of the Committee on Continuity 
in Academic Research Performance (Washington, D C„ 
1979) 

;Atelsek. rrank J and Irene L Gomberg. American 
Courjcil on Education. Higher Education Panel Report 
Number 52. Recruitment and Retention of Fuji-time 
Engineering /-acuity, tall 1980 (Washington, D.C . October 
1981). table 1. * ' * , " 



• recruit and retain full-time faculty. This 
decrease resulted primarily from com- 
, petition with industry, where higher 
'salaries and uther benefits such as mure 
mudern faeilUies and equipment were 
cited as the major attraetiuns uf indus- 
trial employment.' 

Anecdotal information collected b> 
NSF from academic officials indicates 
that this competition is most intensive 
in- hiring women who are trained as 
engineers. Presently-, women who are 
employed in higher education receive 
, lower salaries and are less likely to 
*have tenure than their male counter- 
parts, Fur the 1979/80 academic \ear t 
MCHS rrpurU'd that f.n nlt\ sahjrk's for 
iMimrn in all disi iplines and \hr per- 
i enlace u! tenured vxnmen fat ult\ lagged 
behind men in all professional ranks. J4 
iLshould be noted, however, that since 
1975 the proportion of women in all 
faculty ranks. Jrom lecturer topfull 
, professor, has increased steadily.-"' A 
"1980 study of women scientists employed 
in industry and government found that 
although, progress -had been mad^e in 
equalizing pay, sonAe salary differences 
between men^and women still re- 
mained.-' 1 



minorities, 1973-79 

• h*4he 1979 biennial Survey of Doc- 
torateHiecipients conducted by NRC 
under NSp sponsorship, information on 
racial background was received from 
96 percent of the 332,300 doctoral sci- 
entists and engineers reporting in that 
year; 8 percent of those for whom racial 
data wei;e available were reported as 
nonwhite.- 7 The total number of Scien- 
tists and engineers in the United States 
{jpjding doctorate degrees increased at 
an average annual rate of 6 percent 
between 1973 and 1979. White doctorate- 
holders accounted for 82 percent of the 
net increase, and Asiansfor 13 percent. 
The number of Asians increased the 
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"Department of Education, National Center for 
Education Statistics, op cit, table E. p 7, table K, p 8 
Ibid . table C. p 5. and Salunes, Tenure, and Fringe 
Ih'ni-fils uf f uiMimt Instrudiunul b amity in Institutions 
of Higher Education. 1975-76 (NCES 77-318), table B. p 
2 » 

"National Research Council. Women Scientists in 
industr) and Uivtrnment (Washington. DC . 1980). p 39 
National Science Foundation. Characteristics of 
Doctoral Scientists and Engineers in the United States 
ma (Detailed Statistical rabies) (NSF 80-323) (Wash- 
ington. D C , 1980). table B-6. p 25 
v v 



raosf rjpirIK nf Jin\ ErHup n*\irl\ 1i 
pt'iLf nt pt-i >eai uvt'i thtjb-jedi peiiud 
(table B-27). 

Thi' \ T RC survey shiiunl fhn! institu- 

1 1 ' » n s of hlklhfr'T film ,itl<MI HlliplnwH ij 

peri enl nf all vxhiU' si imtLsis ,uk] en- 
^iru-iTs hnliJing lh*' dot turdU'U^ree in 

. 1979 and *he same proportiofsof all - 
doctorate scientists and engine^s/ 

.Universities and colleges accounted for 
higher proportions of the black and 
American Indian S/E totals — 57 percent 
of>the black S/E doctorates and 64 
percent of the Indians. The proportion* 

'of Asians employed in academe was 
only 45 percent, while the industrial 
sector employed a much larger propor- 
tion of Asians than of 'any other group— 
40 percent. By contrast/ 11 percent of 

• the black S/E doctorates, 19 percent oL 

^the American Indian?, and' 24 percent 

"of the whites y/ere employed in indus- 
trial firms. 

Scientists and engineers of Anterieam 
Indian or Alaskan origin showed 7 the 
highesUiverage annual growth rate of 
all S'E doctorates employed inacademia 
between 1973 and 1979—15 percent— but 
still comprised less than one-half of 1 

^percent of all doctoral scientists -and 
engineers employed by universities and 
colleges. Asians and Pacific Islanders 
iifcre^ased at the* next^highest rate, 11 
percent per year, black S/E doctoqate- 
holders increased by 7 percent per year, 
and whites increased by 5 percent per 
year. 

The wide differences in sector of 
employment among the various racial 
groups reflects variations in their dis- 
tribution by field. Asian scientists and 
engineers, tor example, accounted for 
a lower proportion of academically 
employed doctorate-holders than of all 
doctorate^olders but a higher propor- 
tion of those employed in industry. The 
reason is that more than one-tjiird of 
the scientists and engineers of Asian 
background with doctorates were work- 
ing as engineers, an area in which the 
industrial sector was the predominanf 
employer. Conversely, among black 
scientists and engineers, the largest 
proportions were in the life and social 
sciences, areas in Which the higher 
education sector was the employer of 
more than three-fifths of the total doc- 
torate-holding population.-" 

-/bid 





The largesfproportion of both white 
and Asian doctoral scientists and engi- 
neers employed by universities and 
colleges was in the life sciences (chart 
25)^ Among blacks, social scientists 
comprised the largest group. Sdcial 
scientists were the second largest group 
amoQg whites, while among Asians, the 
physical scientists ranked second (table 
B-28). 

In 1978, the latest year for which 
estimates of unemployment raids of 
scientists and engineers are available, 
the rate declined for each racial group 
(chart 26). In 1974 unemployment among 
black scientists and engineers was over 8 
percent, the highest of all racial groups 
(table B-29). 

postdoetorate utilization 

Among the 325,000 scientists and 
engineers employed in universities and 
colleges 'in January 1980, 18,600, or 
approximately 6 percent, were cate- 
gorized as postdoctorates on the basis 
of data reported in NSF's Survey of 
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Gradate Sciem.e Students and,Post- 
doctortites (GSSP)..Fall 1979. In that* 
survey, postdoctorates are defined as 
individuals with science ur engineering 
Ph.D.'s. M.D/s, D.D.S/sorD.V.M/s.or 
their foreign equivalents,' v\ l>d demote 
their full time to research or study in a 
particular department Under temporary 
appointments (generally for a specific 
time period! which carry no academic 
rank. The t major purpose of these ap- 
pointments is to provide additional 
training, although these po§tdoctorates 
ngay contribute to the academic program 
through seminars, lectures, or working 
witt^ graduate students. Appointments 
in residency traifting. programs in the 
(medical and health professions afre 
excluded, unless research training uh(^er 
the. supervision of a senior mentor is 
the primaryrfijjrpose ofthe appointment. 

(The numbers of postdoctorates em- 
ployed in universities and colleges 
increased at an average annual rate of 
only 2 percent between fall 1974 and 
fall 1979. compared with an annual rate 
of 3 percenrfior tjie comparable period, 
975 through January 1980. for 
all otjier academic scientists and engi- 
neers (table B-30 and chart 27). Between 




1974 and 1977. {he average annual growth 
rate for postdoctorates was nearly 6 
percent; however, the 18,6Q0 total re- 
ported in the fall 1979 survety was 6 
percent less than the fall 1977 totaLWhile 
part of the recent downturn may reflect a 
reaLdeclirie in postdoctoral utilization, 



the numbers in earlier years may have 
. been slightly inflated by the inadvertant 
inclusion by medical schools of some 
medical residents and clinical fellows 
not involved jn research. In the survey . 
questionnaire instructions for fall 1979' 
the' definition was rephrased to specify 

at such residents or fellows should 
be excluded. ' 

Since postdoctorates contribute to the 
.R&D performance *at universities and 
colleges in roles somewhat analogous 
to those of graduate research assistants/it 
is of some value to compare the distribu- 
tion of the two groups. Furthermore, 
since both groups were financed largely 
through academic R&D funding, the 
distribution of R&D expenditures is also 
of interest. 

At the total level, there were 2.6 
graduate research assistants for each 
postdoctorate in fall 1979, up slightly 
from a ratio of 2.4:1 in 1974. The areas 
of science and engineering differed 
significantly with regard to the relative 
numbers of postdoctorates and graduate 
research* assisfants. In the social sci- 
ences, there >vere over 13 graduate 
research assistants for avery post- 
doctorate; the environmental sciences 
and engineering also showed graduate 
research assistarrt/postdoctorate ratios 
inexcessof 10:1 Attheotherendof the 
spectrum, there were almust as many 
postdoctora-tes as graduate research 
assistants in the'life sciences. 

Thedistribution of postdactorates by 
area of science/engineering tended to 
be closer to^that of R&D expenditures 
than' did ihe distribution of graduate 
reseaixh assistants (chart 28). The life 
sciences accounted for a majority of 
both postdoctorates and R&D expendi- 
tures, but for only 31 percent of the 
graduate research assistants (table B-31). 
During the 1974-79 period, the number 
of graduate research assistants at<loc- 
torate-granting institutions jrose 4 percent 
peyear (table B-32 and chart 29). 

The Federal Government provided 
. major support to three of evgfcy- four 
postdoctorates in 1979, a slifikfrise from 
the earlier years when ^He proportion 
whose maj^r source of support was the 
Federal Government fluctuated around 
70 percent. All of the sharp decline ia 
postdoctorates reported between 1977 
and 1979 occurred among (hose whose 
4 primary source of support was non- 
Federal^ 




The 10,300 postdoctorates employed 
in puljlicly controlled universities and 
college^salthough representing a slight 
decline from the 1977 peak, increased 
as a proportion of the total because of 
the sizable decline in the number of 
postdoctorates reported by private in- 
stitutions (5 percent per year). This is 
consistenrtvith the declining share of, 
all research and development per- 
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'formed by private institutions, as re- 
ported in part 1. Sincejhe decline af- 
fected engineering and the physical, 
environmental, and life sciences in 
both public and private'institutions, it 
is evident that a real decline occurred^ 
and that riot all of the drop can be traced 
to the inclusion of medical residents, 
as noted earlier. 

Little difference between public and 
private institutions in the distribution 
by field was observed. In botnTypes, 
life scientists comprised about two-thirds 
of , the total, with physical scientists and 
engineers making^up most of the re- 
mainder (table B-33 and chartJO). 

Women comprised 18 percent of the 
postdoctorates reported in fall 1-979, 
about one-half the proportion of women 
among all scientists anchengineers in 
the 1978 S/E labor force. Three-fourths 
of the women postdoctorates were life 
scientists, compared with 62 percent of 
the A men. For both sexes, the physical 
scientists were the second largest group,^ 
accounting for 11 percent of the women 
and 24 percent of the men (table B-34). 

Nearly one-third of the postdoctorates 
employed in American universities and 
colleges were foreigners, almost the 
same proportion as in 1977. These foreign 
postdoctorates differed sharply from 
their American colleagues in terms of 
field distribution. Wriereas 72 percent 
of the American postdoctorates were 
life scientists, these fields accounted 
for only 51 percent of foreign post- 




1 - 

doctorates Ph\sical scientists comprised 
lb percent uf the U.S. citizen postdoc- 
torates hut JJ percent of the foreigners. 
In engineering the difference was even 
mure marked Llevert percent of the 
foreign postdoctorates were engineers, 
but engineers made up only 3 pertent 
of those with U.S. citizenship. In fact, 
among engineering postdoctorates for- 
eigners outnumbered Americans by 
more than three to two (table B-33 and 
chart 31), ' 

Besides the 18,600 postdoctorates for 
whom* data were provided in the grad.- 
^ uate stud^ttlsur\e>, an additional £,700 
scientists were reported in fall 1979,as 
"other nonfacujty doctoral research 
staff " Life scientists made up the largest 
contingent, with 56 percent of the total, 
'followed by physical scientists who 
inmprib*J 1H pefTenl of the total Women 
atLuuntt'd fur J3 peruent of nonfauu!t> 
doctoral, research personnel. Nearly- 
three-fourths of the women were re- 
ported as life scientists, comj^ped with 
one-half of (he men. (table B-34^ 
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part 3. 



trends in graduate 
s/e enrollments 



general 

charactistics, 

1975-80 

Along with'the increases in current 
R&D expenditures at universities and 
colleges and academic employment of 
scientists ar^d engineers, the num ber of f 
students enrolled for advanced study 
in the sciences and engineering grew 
throughout the late seventies, at an aver- 
age annual rate of almost 3 percent. Data 
from the fall 1980 survey indicate that 
■ this growth rate continued in the 1979/80 
period. Fall -1980 graduate S/E enroll- 
ment in doctorate-granting institutions 
, was up 4 percent oyer fall 1979, in con- 
trast to a 6-percent decline in enroll- 
ment at master's-grantirtg institutions. 
Full-time enrollment grew at a slightly 
higher ja'te between 1979 and 1980 th^an 
did part-time enrollment, in contrast 
ta earlier years when the growth rates^ 
in part-time enrollment were signifi- 
cantly higher than" those in full-time 
enrollment. 

Departmental coverage of the. NSF 
Survey of Graduate Science Students 
"and Postdoctorates, which forms the 
'basis for this part of thd report, has 
expanded gradually since the inception 
**~nHhe survey series in 1972. Summary 
'data on graduate Students enrolled at 
institutions granting a master's as the v 
highest degree in the sciences -and 
engineering were first collected inl975 
through 1977. These institutions were 



igot surveyed in 1978, and detailed 
information on enrollment at master 's- 
granting institutions comparable to that 
collected from doctorafe-granting in- 
stitutions is available only for 197$^The 
I bulk of this section of the report, tliere-. 
yore, will be concentrated on 1975-79 
graduate enrollment trends in doctorate- 
granting institutiohs only. These insti- 
tutions^lso accounted for 98 percent of 
all^academic research and development 
in the United States inl979, 29 and for 67 
percent of all academically employed 
scientists and engineers in January 1980, 
as discussed earlier. 30 , 



enrollment and degree 
patterns, 1975-79 

Graduate S/E enrollment at dortbrate- 
granting institutions grew from 295,600* 
.in 1975 to 321,800 in 1979, an average 
annual increase of 2 percent/ Mo$£ of 
the growth occurred during the latest' 
year of the 4-year period; in the earlier 
yeats (1975-78) the averagegrowthrate 
was less than 2 percent per year. Also, 
the proportion of all graduate students 
enrolled in S/E courses rose from 23 
percent in, 1975 fo 30 per£eri>in 1979 
(table B-35 and chart 32). 



*'*Based on data collected in the annual surveys of the 
Department of Education 7 . National CenW for Education 
Statistics in Opening Fall Enrolment in institutions of 
Higher Education (Washington, DC ) The 1979 figure is 
preliminary. 

* '"National Science Foundation. Academic Science. 
H6-D Funds. Fiscal Year 1979. op cit , pp 7 and 8 m 



This growth in graduate S/E enroll- 
ment occurred in spite of steady declines 
in overall graduate enrollment; between 
1975 and 1979 the total number of stu-, 
( dents enrolled in postbaccalaureate 
study fell from 1,267,500 to 1,074,900, an 
average annual decline of 4 percent. 1 ' 
Total S/E graduate enrollment increased 
t during the same period by an average 
.of 3 percent per year, to 375,300. Only 
about one-half of the universities and/ 
colleges in the United States that offered 
postbaccalaureate studies had programs . 
h leading to the Ph^p. or other doctorate 
.degrees, and these institutions enrolled 
about six of every seven graduate stu- 
dents. 

The expansion and contraction of total 
graduate enrollment and the distribution 
of students among fields, both science 
and nonscience, are th§ products of a 
number of external influences. First, 
of course, is the total college-age popu- 
lation A nun\ber of recent demographic 
studies have predicted a serious decline 
in total enrollment inhigher education 
on the basisof the downturn in birthrates 
which began in the late fifties. 12 

Less than one-half of the population 
between the ages ol 18 and 24 is enrolled , 
4 in institutions of higher education at 
any level"" It may therefore be more 
appropriate to^examine. the trend in 
baccalaureates awarded, since recent 
graduates constitute the pool from which 
the vast majority of graduate students 
is drawn After increasing at an average 
annual rate of 9 percent during the late^ 
sixties andearlyseventiesjhe number 
of bachelor's degrees awarded peaked 
at 945,800 during the academic year 
1973/74. Between 1974 and 1979 thfe total 
declined slightly bjjt ^vith no pattern 
traceable to changes in the birthrate.* 4 



On the contrary, the fluctuations in the 
peHod after 1974 seem to be more closely 
related to th^general political and 
economic situation. For example, 4 *!^ 
end of the draft and American military 
involvement in Southeast Asia in 1974 
was followed by a 7-percent average 
annual decline in total graduate enrpll- 
ment between 1975 and 1977, compared 
with a decline of lfess than 1 percent 
per year between 1977 and 1979 (table 
B-35 and chart 33). 

m Various analysts have cited a numbej; 
of other possible explanations for this 
downturn in overall graduate enroll- 
ment. The decisions of high school ' 
graduates on whether to attend a college 
or university and the decisionsof bach- 
elor's degree-holders on whether to 
begin or continue graduate study are 
based on, among other criteria, each 
student's perception of the relative 
advantages in terms of lifetime income 
and job satisfaction weighed against the 
costs. These costs are of two types: 
Immediate tuition bills, and earnings 
foregone Huring the period of study. 
For example, during the 1974-78 period,, 
tuition iq private institutions. rose at 
about 7 percent, the same average an r 
nual rate as .inflation and at only a 
slightly slower rate in public institu- 
tions. 1 ' During the same period, how- 
ever, the gap between median annual 
.salaries of college graduates and high 
school graduates narrowed significantly 
for both men and women." 5 

The comparatively steady rate of S/E 
graduate enrollment growth seems to 
be the product of offsetting forces on 
three levels: An increase in the num- 
ber of women enrolled in graduate 
schools was balanced by a decline in 
the number of men; an increase in the 
. number of minority students was offset 
by a decline in the number of whites;' 



"National Science Foundation, Academic Science 
> Scientists and Engineers, /anuary 1980. op'cit , tables 1 
and 4. 

"Foe, example. 5 ee Fred E. Crossland, "Learning to 
Cop£ with a* Downward Slope." Change, July/August 
1980. p 18, * * 

"The proportion of all 18- to 24-year-pIds enrolled in 
universities and colleges has been stable at about two 
out of five since 1974. as reported in W. Vance Grant and 
Leo J. Eiden. Digest of Education Statistics.* 1980. De- 
partment of Education, National Center for Education 
Statistics (NCES 80-401) (Washington. D C ;Supt of 
Documents. U S Government Printing Office, 1980). p 
87. 

• "/bid. p 133. for 1965-66 through 1977-78; the pre- 
liminary figure for bachelor s degrees awarded in 1978-79 
is 921.290. 
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' See Department-of Education, Natjonal Center for 
Education Statistics. Digest of Education Statistics* 
1980 (Washyigton, b.C Supt. of Documents, U.S. Gov- 
ernment Printing pffice), p 144, tuition in private insti- 
tutions increased by a total of 44 percent over the 1974/78 
period; in public institutions the increase was 37 percent 
In constant dollars, however, tuition costs were stable 
in private institutions arid declined by 5 percent in 
public institutions 

" Dearman, Nancy B and Valena VVhite Phsko, The 
Condition of Education. 1979 "Edition. Department of* 
Education, National Center for Education Statistics 
(Washington, D.C Supt of Documents. U.S. Government 
Printing Office. 1979). p 204. 




and an increase in the number of older 
students was balanced by a decline in 
the number of 18- to 24-year-olds. 

General expectations of an oversupply 
of doctorate-holders in the coming 
decade in some fields—especially the 
?rts, humanities, and social sciences- 
has led to a reluctance on the part of 
man) bachelor's degree-holders to pur- 
sue advanced training for academic jobs 
which iftight not exist 5*hen they com- 
plete their education. Given the antici- 
pated cutbacks in academic hiring— a 
result of the extensive hiring and liberal 
granting of tenure during the period of 
rapid expansion during the sixties— this 
reluctance affected most severely those 
fields in which academic institutions 
were the primary employers of doc- 
torate-holders. In the academic year 
1977/78, more than two out of three of 
th8se receiving doctorates in education,, 
the humanities, and professional fields * 
found employmenUn academic insti- 18 
tutions, whereas in Engineering and the 
life and physical sciences the ratio was 
less than one in three. 38 

Graduate S/E enrollment increased * ' 
much faster between 1975 and 1979 in 
masters-granting institutions than in 
dqctorate-granting institutions— 6 per- 



$7 



1 For further discussion of the potential ^effects of 
these shifts in enrollment patterns, see Carol Frances, 
"Apocalyptic vs. Strategic Planning." Change July /August 
1980. p. 19. * 

"Department of Education, National Center for 
Education Statistics. Digest 0/ Education Statistics, i960, 
op cit , p. 134. „ 
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cent per >ear compared to 2 percent 
pur > ear (table B-36 and chart 34) This 
growth rate was also faster than the 
3-percent average annual gruwth in the 
emplu>ment of scientists and engineers 
in master's-granting institutions In 
doctorate-granting institutions, however, 
the reverse was true. While the number 
of S, E graduate students enrolled rose 
at an average annual rate 4)1 2 perient, 
the increase in employment of scientists 
and engineers averaged 4 percent per 
year, primarily as a result of the em- 
ployment increases in large research 
universities. 

It vlSould be reasonable to assume that 
fluctuations in the production of bach- 
elor's degrees will be reflected in similar 
fluctuations of master's degrees one or 
two years later, and of doctorates at 
-some even later time,. No such direct 
relationship is established because of 
the multiplicity of other'factors affecting 
shifts in graduate enrollment and de- 
crees conferred While the number of 
haihelnr ^> degrees awarded in all helds 
was stable during the 5->ear period 
1974-79, the number of master's degrees 
awarded increased at an average annual 
rate of nearly 2 percent and the number 
of doctorates awerded declined by 
almost 1 percent per year. Significant 
increases at all three levels were re- 
ported only in the health fields: Health- 
related baccalaureates awarded grew 
by 8 percent per year, master's degrees 
by 10 percent per year, and doctorates 
at an average annual rate of 4 percent. 
In S/E fields, th^nuntber of bacca- 
laureates and doctorates awarded de- 
clined, at annual rates of 1 percent and 
nearly 2 percent, respectively (table B-37* 
and chart 35). 

In 1975, theJargest number of graduate 
students was enrolled in courses in the 
social sciences; in 1976 and subsequent 
years those in the life sciences have 
comprised the largest group with a 
27-percent share compared t<? 24 percent 
in the social sciences The sizable growth 
rate in the life sciences (nearly 5 percent 
t per year Between 1975 ancl 1979) is traced 
to the very rapid grow th in health science 
enrollment. 12 percent per year At the 
other end of the scale, graduate enroll- 
ment in the physical sciences remained 
viLjuallv level, increasing at an average 
rate of only one-half of 1 percent per 
year. 
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Chart 35. Number of degrees granted by institutions of higher 
r, education by level, and field 
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full-time graduate s/e 
enrollment in doctorate- 
granting institutions 

Since comparable data on graduate 
S/E enrollment in master's-granting 
institutions and on part-time enrollment 
are not available for all years from the 
GSSP survey, the remainder of this part 
of the report focuses on full-time grad- 
uate students enrolled in doctorate- 
granting institutions. These students 
represented about three out of every 
five S/E graduate students in 1979; the 
number increased at an average rate of 
2 percent per^year between 1975 and 
1979. The number enrolled part time 
increased more rapidly than did the 
number enrolled full time. Part-time 
students comprised only one-fourth of 
the total number enrolled in>197#, but 
made up almost one-half of the net 
increase over the 4-year period. 
* In most fields, 'growth rgtes of full- 
time S/E graduate students enrolled in 
doctorate-granting institutions were 
slightly higher during the 1975-77 period 
than during the 1977-79 period. In 'the 
earlier period, the most rapid growth 
in full-time graduate enrollment oc- 
curred in the environmental sciences 
(5 percent per year), followed by the 
life sciences and psychology (4 percent 
annually)-. Full-time enrollment in engi- 
neering, after a Might decline in the 
1975-77 period, grew by 3 percent per 
year between 1977 and 1979 (table~B-38 , 
and chart 36). It should be noted, how- 
ever, that a substantial proportion of 
this growth can be attributed to the rapid 
rise in the number of foreign nationals— , 
most of thenf on temporary siudent 
visas— enrolled for graduate degrees 
in engineering at American institutions. 
(This subject is discussed more fully in 
a later subsection v of this report.) 

the number oj first-year graduate 
students enrolled in doctorate-granting 
institutions continued to decline- 
though by only 2 percent betwe'en!978 
and 1979, compared with an 8-percent 
drop between 1977 ai)d 1978— and the 
growth rate accelerated for those beyond* 
their first year from 5 percent «to 7 
percent (table B-39). The downtifrn In 
numbers of first-year graduate S/E 
students and rise in those beyond tfieir 




first year indicate that such negative 
factors as rising tuition and the antici-^ 
pation of difficulty in finding S/E em- 
ployment continued to have an in- 
fluence. \ 

sources of support 

* - 

As a result of tuition increases during 
the 1975-79 period, students desiring to 
continuestudies beyond the bachelor's 
degree faced growing difficulties^ in 
financing their graduate education. The 
largest group, those graduate students" 
receiving primary support from their 
institutions, accpnntqd for about 37 
percent of the full-time total throughout 
thepefTod, while those graduate students 
whp were .reported as being their own 
primary source of support declined, 
slightly from 32 percent to 30,percent of 
the total. 



The most rapid growth rate between 
1975 and 197.7 occurred in the number 
of students depending oh "other outside 
support"— 4 percent per year. In the 
1977-79 period t^ie number of students 
supported by the Federal Government 
increased at a rate of slightly over 2 
percent per year. The number of stu- 
dents relying primarily on £elf-s,upport, 
after remairiing virtually level during 
the 1975-77 period, declined by nearly 
A percent per year during the later period 
(table B-40 and chart 37*). 



mechanisms of support 

,In 1979, about 22 percent of all full- 
time graduate students in S/E programs 
in doctorate-granting institutions were 
supported through research assistant- 
ships, and a like proportion through 




teaching assistantships. Fellowships and 
traineeships together accounted for an 
additional 17 percent, and the remaining 
39 percent^ were supported under 
"other 1 * mechanisms* (of which 78 per- 
cent were those students reported as 
self-supporting). 

The number of S/E graduate students 
supported under research assistantships 
increased at the highest rate of all 
mechanisms— 5 percent per year. In 
contrast, the number supported under 
fellowships and traineeships was almost 
unchanged throughout the 4-year period 
uflder consideration—despite the 11- 
percent average annual decline in the 
amoun ts obligated directly by the Fed- 
eral Government for such support during 
the 1974-78 period (table B-41). Those 
relying on other means of-support (in- 
cluding self-support) increased by about 
1 percent per year in the 1975-77 period 
and remained level during the 1977-79, 
period (table B-42 and chart 3a). 

women in graduate s/e programs 

~*he 1975-79 growth in graduate S/E 

enrollment is largely a function of the 
* 

ERJC 



increased participation of women in 
graduate stud>, While the number of 
men enrolled full time in S/E graduate 
courses declined steadil> at a rate of 1 
percent per £ear from 1975 to 1979, the 
number of women in such courses in- 
creased by 10 percent per >ear from' 
1975 to 1977 ancj|by 6 percent per year 
from 1977 to 1979. 

Although the growth rates for women 
graduate students were consistently 
higher than* those for men in all S/E . 
areas, in those traditionally considered 
masculine occupations the difference 
was especially marked. For example, 
the number of women enrolled in grad- 
uate study in engineering increased at 
average annual rates of 11 percent in 
the 1975-77 period and 20 percent be- 
tween 1977 and 1979. The environmental 
sciences also showed sharp increases 
in the number of women enrolled: 18 
percent per year in the earlier period 
and 13 percent per year in the later 
period. The number of men enrolled 
increased in only two areas, engineering 
and the environmental sciences (table 
B-43 and chart 39). ; 
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To some extent, the rapid increase in 
the number of women enrolled in S/E 
graduate student is simpl> one indication 
*'uf women's increasing participation in 

0 higher education at all levels. Thus, 1977 
was the. first >ear in which women 
outnumbered men at the junior college 
level, "Xnd in 1978 for the fi^st time 

t women outnumbered men among all 
undergraduate students. 40 

ThesB enrollment increases *vere 
reflected in the number of degrees 
awarded to women. Psycholbgy led all 
other fields in the number of doctorate 
degrees awarded to women (table B-44). 
Almost -one-third of the Women who 
received doctorates during the academic 
year ending in June 1979 were in psy- 
chology—a significantly higher pro- 
portion than were enrolled ingraduate 
studies in fall 1979 or than had found 
employment in the labor force in the 
previous year as psychologists. In both 
graduate enrollment and doctorates 
earned, the proportions of women were 
almost unchanged from 1977. The life 
and social sciences together accounted * 
for 70 percent of the women enrolled 
full time in S/E graduate study at doc- 
torate-granting institutions,- but»only 53 
percent of the wopien awarded doc- 
torates in 1979 and only 43 percent of 

1 all women employed in the sciences 
and engineering. Only 4 percent of the 

„ women graduate students or doctorate 
recipients were in the mathematical/ 
computer sciences, but 23 percent of 
the women employed as^scientists and 
engineers were working as mathema- 
ticians or computer scientists (table B-£5 
and char^40). 

The sources of support, for Women 
^differed significantly from those for men 
in 1979. While 36 percent of the women 
enrolled full time were self-supporting, > 
only, 28 percent of the men relied pri- 
mary on their own funds. In contrast, 
38 percent of the men received their 
rriajor support from institutions, but only • 



•"/bid., \\ 103 
, *" Andrew J Pepin. Fall Enrollment in Higher Education, 
1978, (NCES 79-^?T1 Washington, O.G Sjipt of Docu- 
ments. U.S. Government Printing Office. 1979), p 36 
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Chart 39, Full-time graduate science/engineering enrollment in 
doctorate-granting institutions by field and sex 
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Chart 40* Women In science/engineering by field 
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3$ percent of the women relied primarily 
on this source. The Federal Government 
was the major source of support for 23 
percent of the women enrolled full time 
in graduate S/E programs, almost the 
srame proportion afrthat of men (table 
B-46). 



foreign graduate students 

*The proportion of foreign students 
enrolled full time in S/E graduate.pro- 
grams at doctorate-granting institutions 
rose from 16 percent to 20 percent 
between 1975 and '1979. Of the rfef 
. increased full-time graduate S/E on- 
rollment during the four years, 88 per- 
cent was attributable to the growing 
number of foreigners enrolled in Ameri- 
can institutions. While the number of 

- Americans enrolled asgraduate students 
increased by only 1 percent per year 
between 1975 and 1977 and decreased 
slightly between 1977 and 1979, the 
number of foreigners grew at an average 
annual rate of more,than 5 percent 
between 1975 and 1977 and accelerated 
to 10 percetit'per year between 1977- 
and 1979. 

The number of foreign students rose 
in almost every S/E area at a faster rate 
between 1977 and 1979 than between 
1975 and 1977 (table B-47 and chart 41). 
American citizens enrolled in graduate 
study showed significant increases be- 
tween 1^ and 1977 in only three areas 
of science and engineering: The environ- 
- mental sciences* (5 percent per year) 
and the life sciences and psychology (4 
percent per year eadh), along with sharp 
declines in engineering and the mathe- 
matical/computer c sciences (4 percent 
and 3 percent peV year, respectively). 
Between 1977 and 1979, however, de- 
clining enrollment of li.S. citizens was 
reported in five of the broad'areas of 
^science and engineering, with only the 
fife and environmental sciences show- 
ing slight increases. 

The i ncrease in foreign S/E graduate 
enrollment is consistent with the growth 
in the number of n(Jnresi4ent aliens 
enrolled In all fields artri at all levelsof 
^higher education reporlted by NCESof 

- me Department of Education (in earlier 
years, the Office of Education within 
HEW). From 1976 to 1978, the most recent 
period for which detailed NCES data 

ERLC 




are available, total graduate and under- 
graduate foreign enrollment increased 
at an average annual rate of 7 percent. 
Ingeneral, theproportionof foreigners 
was higher at thegraduate4evel than at 
the undergraduate level and higher also 
in the sciences and engineering than in 
the arts and humanities. ^. • 

The largest proportion pf foreignera 
enrolled ingradu ate S/E programs was 
reported in engine£ffig— 41 percent of 
all engineering graduate students in 1979, 
compared with 32 percent in 1975. The 
mathematical/computer sciences also 
showed a foreign student percentage 
significantly above the average, with 
30 percent, up from 20 perqent four years 
earlier (chart 42). 

The continuing rapid growth in the 
number of foreign students enrolled in 
S/E graduate courses in American in- 
stitutions has presented problems both 



""Nonresident Alien Enrollments and Degrees Are 
Increasing" NCES Bulletin (NCES 80-305) (Washington, 
D C. Department of Education. 1980) 
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for the students themselves and for their 0 
host institutions, especially in the case 
of those from the developing nations. A 
1979^eport by the National Association 
of Fbreign Student Affairs (NAFSA) 
•describes some of these problems. Al- 
thougHHhe study pertains to students in 
all fields and at all levels, it is equally 
'applicable to S/E graduate students. 
On the part of the students, lack of 
sophisticated or even adquate equip- 
ment in their home countries combined 
with resistance to imported technology 
on the part of their colleagues who have 
'not had American training make^ their 
adjustment to conditions in their home 
• countries more difficult. The institutions 
are faced with the problem of trying to 
adapt programs and courses originally 
designed for American students to*uit 
the special needs of those from abroad. 4 * 5 
A recent NSf report, Foreign Partici- 
pation in U.S. Science and Engineering 
Higher Education and Labor Markets, 
gives some indicatipn of the significance 
of th^e growing numbers of foreigners 
enrolled in Amerfcan universities and 
cblleges for advanced study in the 
sciences end engineering. In 1979, one 
of eyery five S/E graduate students and 
doQtorate recipients was a foreign citi- 
zen; in engineering the proportion was 
ojie out of two doctorate recipients. If 
the trend continues and those students 
on temporary visas acquire permanent 
status, the effect on the engineering labor 
force could mean that by 1990 one out 
of three engineers working in the United 
States would be a foreign national, 
compared to abo^t one out-of eight in 
1979. 4:} 

> f ' • 



• part-time graduate s/e 
enrollment at doctorate- 
granting institutions . 

4 

s 

In addition to the 224',100 S/E graduate 
students enrolled full time at doctorate- 
granting institutions, 97,700' were re- 
ported as enrolled part time— up nearly 4 
percent per year' since 1975. These 
students represented 30 percent of all 
S/E graduate students enrolled in doc- 
torate-granting institutions in ^979, up 
only slightly from the 29 percent who 
were rfepoated as p*art time in 1975 and 
considerably less than their 59-percent 
share of all graduate students in all 
fields in 1979 (table B-48 and chart 43). 

The 4-percent average annual-growth 
rate in part-time graduate enrollment 
in the sciences and engineering in the 
1975-79 per.iod was twice the 2-percent 
average annual increase in full-time 
£/E graduate enrollment. Between 1975 
and W9, part-time graduate enrollment 
in all fields fell ariin average annual 
rate of .6 percent, compared with a 
1-percent per year decline in full-time 
enrollment (table B-49 and qhart 44). 44 

The distribution by field of part-time 
graduate students differed sharply from 
that of full-time? students. Part-time 
.graduate students enrolled in engi- 
neering made up the largest single group 
with 30 percent of the total, follov^ed 
by the social sciences with 27 percent.' 
By contrast, 30 percent of the full-time 
enrollment w^s in the Hfe science&.'but 
only 21 percent of the pah-timers. Those 

* in the physical sciences made up 10 
percenLof the full-timers compared to . 

} only 3 percent of the part-timers. s 



9 * : A further discussion of mese problemsls presented 
in National Association of Foreign Student Affairs. The 
Relevance of U S. Graduate Programs to Foreign Students 
for Developing Countries (Washington.*D.G. April 1979). 

"NalionalScience Foundation. Foreign Participation 
inVS Science find Engineering Higher Education and 
Lrfbor Markets (NSF 81-316) (Washington*, D C Supt of 
Documents, t>S Governmen^Prlntlng Office, 1981) 



"Andrew | Pepin, FaJJ £nroJJmen( m Higher Education, 
1979 (MCES 80-349) (Washington, D.C. Supt. of Docu- 
ments. U S Government Printing Office, 1980). p. 4. 
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T<he raflo of women to men among 
part-time S/E graduate students was 
nearl.v' the same as among full-time 
students, about one to two Men differed 
sharply from women in terms of freld 
of concentration/ however. Among men 
the largest number was in engineering 
courses (42 percent) while more women 
were enrolled in the life sciences (38 
percent) than in any other field. The 
social sciences ranked second among 
both sexes, with 24 percent of the men 
and 33 percenLof the women enrolled 
in this area ftable B-50 and chart 45). 
Because of the lack of trend data on 
part-time S/ E graduate students by sex, it 
is not yet possible to determine whether 
the distributions of men and women by 
field are becoming more or less similar 
over time. Given the distribution of 
employment opportunities among fields, 
however, it is likely that fewer students 
of both sexes will make the social sci- 
ences thei^field of specialization, while 
enrollment of both men and women in 
such fields as. engineering and the 
mathematical/computer Jsciences will 
increase. Since ample (employment 
opportunities in industry are available 
in these latter two fields, this is apt to 
be even m^re true for part-time students 
than for full-time 
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Chart 45. Part-time graduate science/engineering enrollment fti 
doctorate-granting institutions by field and sex: fall 1979 
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survey /of scientific 
and engineering 
expenditures at 
universities and 
colleges, fy 1979 

On January 24, 1980, survey questiqn- 
naires were maileci to 567 universities 
1 and colleges offering a doctorate or 
master's degree in the sciences and 
engineering, and to all othepinstitutions 
with $50,000 or ijioi^e in separately 
budgeted R&D expenditures. In addi- 
tion, 19 FFRDC's were surveyed sep- 
arately. The institutions surveyed are 
estimated to accoun* for over 99 per- 
cent of all academic R&D expenditures. 
The criteria for establishing the survey 
universe is essentially the same as in 
FY 1977. 

The FY 1979 survey was conducted 
orf a "f ull-scale" or long-form basis and 
' followed essentially the same format 
used in FY 1977. In the continuing effort 
to provide statistical information of 
importance to Federal and academic 
planners, NSF modified portions of the 
1979 questionnaire. The instruction and 
departmental research item was deleted 
an*d replacecUadth a new optional item 
on separately budgeted current Fund 
exp&ftdttuj^fi|for S/E equipment used 
in research projects. It was identified 
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as "optional" in order to provide a year's 
leadtime to respondents to prepare for 
any significant change or additioTTftr > 
the survey fSrm. Accurate data on re- 
search equipment are not readily avail- 
able in most institutions' central record- 
keeping systems and many schools could 
not rppohd readily to this item in FY 

1979. *t)uring the survey cycle, respond- 
ents indicated these data would be 
available in the future, since many 
institutions are revising their record- 
keeping procedures in compliance with 
the new Federal reporting requirements 
to provide more detailed inventory 
records on scientific apparatus. 

In an effort .to decrease the respondent 
reporting burden, NSF conducted an 
abbreviated or short-form survey during 
FY 1978, mailed to doctor.ate-granting 
institutions only. Respondents subse- 
quently have indicated, however, that 
since the record systems and computer 
programsjused to respond to NSF sur- 
veys had already been developed to" 
supply all the data needed on a long 
form, no real reduction in the burden 
was achieved by alternating with a short 
form. Therefore, NSF decided to resume 
ijse of th^e standardized annual form 
f6r the^'entire universe and plans to 
mainj'ain consistency to the extent 
possible. ^ 

At closeodt of the survey in late July 

1980, Substitutions, or 90 percefit of 
the universe, had responded, including' 
99 of the top 100 institutions. Table A-l 




^hows a distribution of the institutional 
response rates by highest degree granted. 
The final data tabulations are available 
fh Academic Science: R&D FunrJs, 
Fiscal Year 1979 (Detailed Statistical 
Tables) (NSF, 81-301). 



Table A-1. Response rates to survey 
of academic R&D expenditures by 
highest degree granted: FY 1979 
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Number 


Percent 
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Number 


iSf re- 
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granted 


surveyed 


spondents 


total 


Total 


567 * 


510 


89.9 


Doctorate . . . 


320 


301 


$4.1 




179 


152 


84.9 


Bachelor's 






and no 








science 








degree .... 


68 


57 


83.8 



Source' National Science Foundation 



* * 

' imputation tor 

nonresponse * . 

Approximately 10 percent of the sur- 
vey universe had not responded at the 
survey closeout in July 1980. The com- 
puter program developed to estimate 
data for these noijrespondent institu- 
tions is referred to as "imputation" and 
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is based on key data elements reported 
the institutions' prior years' response, 
when available. Each phase of the FY 
1979 imputation process used detailed 
summary data according to the respond- 
ent institutions' characteristics (highest 
degree granted and type of control) to 
determine inflation or deflation factors. 
These factors were applied to respond- 
ents' previous years data; however, 
because 9nly* doctorate-granting insti- 
tutions were surveyed in FY 1978, data 
for all other nonrespondent schools were 
estimated Based on inflation or defla- 
tion factors applied to their FY 1977. 
responses. 

^ Table A-2 shows total and estimated 
or imputed separately budgeted R&D 
expenditures and the percentage of total 
which was estimated. , y 

In the absence of a reliable R&D 
cost index, constant-dollar figures are 
derived by using the; GNP implicit price 
deflators calculated by the Department 
of Commerce, as modified by NSF to 
.reflect a fiscal year .basis. Table A-3 
shows the factors used in calculating 
constant 1972 dollars for all years from 
1972 through 1^82. 



response analysis and 
data quality 

NSF's effort to reduce the institutional 
reporting burden of surveys by changing 
to a biennial cycle utilizing an abbre- 
viated form in alternate years failed tc^ 
give any significant relief. Large insti- 
tutions that responded to both the long 
form and short form reported that little 
if any reduction was achieved* in the 
reporting burden since most of these 
schools had incorporated into their 
4 systems the requirements for completing 
the long form. Notable response prob- 
Jems, however, arose for the smaller 
nondoctorate schools, resulting in an 
overall lowering of the response rate 
and a slowdown in the timeliness of 
responses. For example, during the 
short-fdrm cycle, 1978, when only doc- 
torate-grantihg institutions were sur- 
veyed ^ response rate of 96 percent 
wasStt&ined, generally the same as in , 
previous long-form years. During 1979, 
however, when the full universe was 
surveyed, the response rate dropped to 
90 percent, primarily as a result of the 
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Table Imputation rates to survey 
of academic R&D expenditures by 
highest degree.granted: FY 1979 

[Dollars (n millions] 





Separately 


Amount 




Highest 


budgeted 


imputed 


Percent 


degree 


R&D ex- 


and/or 


of total 


granted 


penditures 


estimated 




Total , , 


$5,183 


$202 


3.9 


Doctorate 


5,093 


183 


3.6 


Master's 


69 


13 


18.8 


Bachelor's 








and nc 








science 








degree 


21 


6 


28.6 



Source National Science Foundation 



Table A-3. Gross national product 
(GNP) implicit price deflators used 
in the calculation of constant 197^ 
\ ■ ' dollars irMhis report 



Year 



1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 , 

1980 

1981 . 

1982 . 



Factor 



1.000 
J T044 
1.119 
1.231 
1.317 
1.406 
1.590 
1.626 
1.767 
1.944 
2.113 



Source Department of Commerce, adjusted to a fiscal-year basis 
by the National Science Foundation % 



declining response rates of nondoctorate 
schools. NSF learned that the reason 
for this reduction was that most of the 
institutions which were noi surveyed 
in 1978 had reallocated their personnel 
and the tim6 to complete the survey 
forms. When requested in 1979 to fill 
out the questionnaire, these resources 
were often no longer available. Re 
spondents from both doctorate-granting 
and nondoctorate-granting schools in- 
dicated their preference for a standard, 
consistent format each year. Therefore, 
NSF will no longer use a short-form 
questionnaire with an abbreviated uni- 
verse; the survey effort has returned in 
1980 to the former full-scale data col- 
lection procedure used through 1977. 

Additional questions regarding the 
findings from the Survey of Scientific 
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and Engineering Expenditures at Uni- 
versities and Colleges should be ad- 
dressed to James B. Jrfoehn or M. Marge 
Machen, Universities arid Nonprofit 
Institutions Studies Group, Division of 
Science Resources Studies, National 
Science Foundation, Washington, D.C. 
20550 (202-634-4673). Data tapes for FY 
1979 and prior years may be purchased 
from: 

Moshman Associates, Inc. 
6400 Goldsboro Road 
1 Washington, D.C. 20034,. 
(301) 320-3000 

survey of scientific 
and engineering 
personnel at 
universities and/ 
colleges, January 
1980 

Survey questionnaires were mailed 
in mid-February 1980 to more thai! 2,200> 
institutions of higher education and 19 
university-administered FFRDC's. The , 
survey universe included all institutions 
of higher education, including 2-year 
institutions, that were identified by NSF 
as offering degr.ee-credit courses in 
either the sciences or engineering. 

At the survey closeout date in mid- 
September 1980, the survey population 
included 2,247 universities and colleges 
and 19 university-associated FFRDC's. 
This adjustment reflected curriculum 
modifications, i.e., addition or termi- 
nation of S/E programs, as well as 
changes in the institutional population. 
Of this total, 1,364 or 61 percent re- 
sponded, compared with 79-percent 
response rate for the previous full-scale 
^survey in January 1978. General ex- 
pressions of concern about "paper- 
work burden" jelated to the change 
fronva short to a long form and increased 
workloads of academic support staff 
appear to have contributed to the decline 
in the response rate. * 

Specific changes to the survey form 
were made in January 1980: (1) Highest 
earned degrees of professional S/p staff 
were requested by employment status 
rather than by function in which pri- 
marily employed; (2) a question relating 
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to part-tim^employmenKof men and 
women by field was added; (3) the item 
on technicians was deleted; and (4) 
FTE's became the only measure of sep- 
arately budgeted R&D involvement, 
Even though the FTE concept provided 
a more sensitivfe measure of academic 
R&D involvement, many institutions 
have indicated that thejr record* do 
not readily yield data in this format, 

The majority of nonrespondents in 
1980 were small institutions; Of the 326 
Ph, D,-granting institutions, only 56 were 
nonrespondentsrR^sponse rates are 
shown in tablfe A-4. 

Table A-4, Response rates to survey 

of scientific and engineering 
personnel by highest degree granted: 
January 1980 



Highest. 




Number 


Percent 


degree 


Number 


of re- 


of 


granted 


surveyed 


spondents 


total 


Total 


2,247 


1,364 


60.7 , 


Doctorate ... 


326 


270 


82.8 


Master's 


320 


282 


88.1 


Bachelor's 








and no 








science 








degree 


1*601 


812 ^ 


$0.7 
\ 



Source* National Science Foundation 



estimates for nonresponse 

In order todevelop national totals of 
academic employment of scientists and 
engineers, estimates were made by NSF 
for institutions that failed to respbp4 
by the close of the survey in mid-Sep- 
tember 1980, These/'imputations" for 
nonrespondents were based u^on key 
item totals reported or estimated in thie. 
1978 full-scale survey cycle, Totals for 
these institutions were inflated or de- 
flated according to overall rates of 
changes reported by institutions at the 
same degree level and type of control 
(public or private), Detailed imputations 
were then made on the basis of the 
distribution computed for similar in- 
stitutions, a method that has been used 
in the survey since 1977. 

The combined imputed and estimated 
amouat3 totaled 69,600;or 21 percent of 
the total academic S/E force (table A-5), 
, The largest imputation rates occurred 
for data collected on the number of 
FTE scientists and engineers involved 
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Table A-5. Estimated and/or imputed amounts for scientists and 
engineers employed at universities and colleges: 
> January 1980 * 



ctficiplines 



Scientists and engineers, total 
Efifjimsers, total 



Aeronautical & astronautical 

engineers 

Chemical engineers 

Civil engineers^ 

Electrical engineers 

Mechanical engineers 

Other engineers .> 



Physical scientists, total 



Chemists 

.Physicists 

Astronomers 

Other physical scientists 



Environmental scientists, total 
Earth scientists . . „\ 



Atmospheric scientists \ . 

Oceanographers 

Other environmental scientists . 



Mathematical scientists, total 

Mathematicians 

Computerscientists 



Life scientists, total 



Agricultural scientists . 
Biological scientists .. 
Medical scientists 
Other life scientists . . . 



Psychologists, tot a I . 
Social scientists, total 



Economists 

Sociologists 

Political scientists 

Other social scientists . 



Total 


Full time 


Part time 


Total , 
PTE's 1 


FTE's 
devoted to 
separately 
budgeted 

R&D 


69,646 


61,653 


19,661 


76,?87.7 


13,981.3 


5 919 




1 673 






233 
263 
1,031 
1,728 
1,288 
1,622 


191 
218 

74p 

1,223 
934 
1,154 


42 
■ 65 
315 
-505 
348 
461 


250.2 
365.4 
1,022.3 
1.-672.0 
1,266.7 
1,733.5 


169.4 
124.8 
142.2 
429.4 
^93.0 
* 482.4 


3,104 


\ 6,442 


1,662 


8,488.3 


1*720.2 


4,475 
2,918 

Ol 

c 510 


3,473 
2,408 

A A 

44 
379 


■. 1,008 
511 . 

7 

133 


4,638.3 
3,128.4 
92.0 
, 472.6 


739.7 * 
751.3 
*41,1 
"T61.1 


1,609 


1,240 


- 369 


1,833.3 


514.T 


112 
181 
19 


1,006 
* 79 
137 
11 


no A 

284 
33 
44 
8 


1,346.9 
96.9 
337,3 
37*2 


234.5 
. 45.3 
202.1 
32.2 


9,740 


6,447 


3,285 
t 


9,223.4 


622.8 


7,7oO 
2,002 


5,200, 
1,192 * 


2,526 
808 


7,275.7 
, 1,869.7 


397.7 
225.1 


23.1J53 


18,014 


5,149 


25,197.8 


7,937.6 


1,456 
9,590 
10,920 
494 


1,179 
7,769 
8,202 
430 


277 
■1,835 
2,704 
64". 


1,803.7 
~1 0,324.4 
11,911.5 
626.3 


540.4 
3,068.1 
4,162,1 

162.0 


7,060- 


4,582 » 


2,501 


6,517.1 


442.9 


^ 14,520 , 


9,862 


=^ 

4,650 


' 13;882.0 


94^.6 


3,711 
4,246 
3,221 
• 3,315 


2,326 
2,813 
2,357 
2,317 


1,384 
1,429 
861 
998 


3,544.1 
3,982.9 
3,188.6 " 
3,049,4 


297.3 
. 224.9 
166.2 
258.2 



• FulMlme-equivilenta 

SOURCE. National Science Foundation 

in separately budgeted R&D activities, 
Imputations and t estimations accounted 
for 25 percent of the R&D-engaged FTE 
total. During the last four survey cycles, 
steady improvement has occurred in 
the reporting of research involvement 
of S/E professionals, as universities', 
record systems have evolved to provide 
these data by field. 

Beginning withthe January 1979 sur- 
vey, a 2-year cycle alternating short and 
long forms was initiated, Items oh sex 

• ' \ • 33 



and degree level were deleted in the 
short-form years, The ldng-f orift/shor t- 
form cycle failed to lower the overall 
reporting bOr-den of institutions, and in 
fact caused a di^uption at many small 
institutions, resulting in an overall 
lowering of the response rat 
slowdown in the smbmissic 
sponses. For^xamplo. the response rate 
during the January 1978 short-form 
survey cycle, which was mailed to 320 
doctorate-granting institutions only, was 



hi uvciaw 

ate and a -i 
ion of re- J 



83 percent, atyout the samg rate as 
reported, in the prior long-form year. 
During the 19JB0 long-form survey cycle, 
, however, the response rate dropped to 
61 percent. This decline was primarily 
a result of a dropoff in responses from 
nondocto rate -granting institutions' 
which had not been surveyed during 
„ the preceding short-focmyear. In tracing 
the reasons behind tkis decline, NSF 
staff learned that during the January 
1979 survey, most of these institutions 
had reallocated their personnel, and 
in many of these*'institutions, staff re- 
sources were no longer available when 
the January 1980 questionnaire arrived 
on campus. 

Respondents at doctorate-granting 
institutions, which were surveyed in 
both the long-form and short-form ^ears, 
indicated -that no real reduction had 
occurred in their reporting burden, and 
although no significant decline* in re- 
sponse rate occurred among doctorate- 
granting institutions, these sphools gen- 
erally indicated their preference for a 
mqre consistent sunvey format each year. 
NSF will^hsrefore no longer use a short- 
form questionnaire with an abbreviated 
unive rse for the S^E personnel survey ; 
thesurvey effort will r^turnin January 
1981 to the former full-scale, long-form 
data collection effo£t used through 1978. 

Requests for additional information 
concerning the personnel survey find- 
ings should be addressed to Mr. James 
. Hoehn or Mrs. Esther Gis], Universities 
and Nonprofit Institutions Studies 
Group, Division of Science Resources, 
Studies, National Science Foundation, 
WashingtonrD.C. ^0550 (202-634^673). 
Data tap%s for January 1980 and prior 
years may be purchased from: 

£ *Jvloshm an Associates, Inc. 
^ ' 6400 Goldsboro Road 
" , Washington, D.C. 20034 
/ (301) 229-3000 

survey of graduate 
science students 
and postdoctoral, 
fall 1979 

Questionnaires for the fall 1979 sur- '\ 
vey were mailed to 437 reporting units, 
at. 322 doctorate-granting institutions 

i 
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and to 315 master s-grapting institutions' 
by January 4, 1980. TKfe closeout cfota 
for survey response was-July 9, 1980, 
by which time all but 14 institutions— 6 
doctorate-granting institutions and 8 
master's-granting— had submitted re- 
sponses. - M 

imputation for nonresponse 

In order to arrive at universe totals, 
data were estimated for institutions or 
departments which failed to return 
questionnaires. Item "totals for which 
the institutions were uftable to provfcle 
* data were estimated on the basis ofthe 
institution's response in the previous 
survey, inflated or Reflated by a factor 
derived from those departments of the 
same degreclevel and type of control 
resporietehg to both surveys. Detailed 
data Within the iterfi were then imputed 
on the basis oi that department's pre- 
vious f esponse. The response rates at 
the institutional and' departmental 
level are shown in table A-6. 

The responding departments ac- 
counted for almost all the graduate 
students and postdoctorates included 
in the report; estimates made up only 
3 percent of the total. Table A-Jshows 
the prpportion of v the total shown in 
this publication which was imputed, 
by level of institution (either dactorate- 
or master's-granting), for S/J2 graduate 
students and for postdoctorates. 

expansion of the survey 
system 

•One factor contributing significantly 
to the difficulty of .comparing current 
data with prior years' data lies in the 
gradual growth of the universe of the 
survey system. The present Survey of 



Graduate Science Students and Post- 
doctorates is an outgrowth of the de- 
partmental application forms which 
were filled out as part of NSF's Graduate 
Traineeship Program between 1967 and 

1971. Completion of these Departmental 
Data Sheets was required of depart- 
ments participating in the program, in 

1972, the survey coverage was expanded 
to include all S/E departments in all' 
doctorate-granting institutions, and in 
1975 a!iabbre\dated questionnaire was 

9 designed to gatner data on S/E depart- 
ments in master's-granting institutions 
as well. In 1978, the short form was sent 
to doctorate-granting institutions only; 
in 4979, the short form was discontinued 
ajgd for the first time the same data 
were cqllected for all graduate S/E 
departments, whether in dotftorate- or 
master's-granting institutions. The sun 
vey therefore* provides only partial data 
on master's-granting institutions for 1975 

^through 1977 and complete data to com-' 
pare with doctorate-granting institutions 
beginning in 1979. 

response analysis and 
d^ta quality 

To determine the accuracy of the 
reporting in th^fsurvey series, two 
studies have been conducted in recent 
years. The first of these, in 1974, con- 
sisted of a series of personal visits and 
structured interviews at 120 S/E depart- 
ments in 30 institutions; 1 the second, in 
1978, consisted of campus interviews at 
45 niajor research universities. Botly)f 
these<stydies indicated that records 
e needed for institutional responses to 



'Westat, Inc.. Assessment of Coverage. Consistency 
of Reporting and Methodology of the 1973 Graduate 
Science Student Sdpport Sutvey: A Reliability and 
Validity Study. (Rockville. Md., 1975). 



Table A-6. Institutional and departmental response rates to the survey 
of graduate science students and postdoctorates by highest 
, degree granted: Fall 1979 





institutions 


Departments 


Type of institution 


Number 


* 

Number of * 


Percent 


l^umber 


Number of 


Percent 


surveyed 


respondents 


of total 


surveyed 


.respondents 


of total 


Total 


' 637 


" 623 


97.8 


'9,815 


9,465 


96.4 




322 


316 " 


98.1 


8,363 


8,070 


96.6 




315 . 


307 


97.5 


1,452' 


1,395 


95.6 



SOURCE 



U Sctonc* Foundation 
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table A-7. Proportions,of totals imputed, by highest degree granted and enrollment status: 1979 





* . * S/E graduate students 












Total 






Full time 




Part time 


Postdoctorates 


Highest 
degree 


Total 


Number 
reported 


Percent 
imputed 


Total 


Number 
reported 


Percent 
imputed 


Total 


Numhsr 
reported 


Percent 

1 Wl VWl 1 1 

imputed 


Total 


Numher 

^ported 


Percent 
imputed 


All institu- 
tions . . . 


375,267 


363;970 


3.0 


243,331 


237,057 


2.6 


131,936 


126,913 


3.8 


18,639 


18,003 t 


3.4 . 


Doctorate-* 
granting * . 

.Master's* > 
granting . . 


321.770- 
53,497 


312,19t 
k 51>79 


• O CM 
CO CO 


224,057 
19,274 


218,500 
18,557 


2.5 
3.7" 


97,713 
34,223 


93,691 
33,222 


4.1 
2.9 


18,589 
SO 


17,953 
50 


3.4 
* .0 



SOURCE. National Science Foundation 



the GSSP survey are^much more de- 
centralized than those of Jhe expendi- 
tures or personnel surveys. Question- 
" naires are filled out primarily at the 
department leveK where data on sources 
.of support of graduate students and 
po$jdoctorates ar£ most likely to, be 
'available. The level of accuracy, how- 
ever, nray }£ary considerably from de- 
partment to department, even within a 
given institution. 

Since 1978, institutional personnel 
have increasingly been brought into the 
data editingphase of all three academic* 
science surveys as well as the Survey 
of Federal Support to Dniversities com- 
puter-generated "Institutional Profiles." 
The respondents are given the oppor- 
tunity to makg modifications or cor- 
rections not only to the current year's 
data but also to the data shbwn for earlier 



years in the survey series. The trend 
data shown in the current report, there- 
fore, supersede totals published in 
previous reports. 

Requests for additional information 
concerning the Survey of Graduate 
, Science Students and Postdoctorates 
should be addressed to Mr. J» G. Hucken- 
pahler, Universities and Nonprofit In- 
stitutions Studies Group, Division of 
Science Resources Studies, National 
Science Foundation, Washington, D.G. 
20550 (202-634-4673). Data types for fall 
1979 and earlier years may be purchased 
from: ' * • 

NSF Surveys 
Abt Associates, Inq. 
55Wheeler Street ^ 
^Wmbridge, Massachusetts 02138 
(617) 492-7100 



the data user guide 

In order to inform potential users of 
the types of institutional data available 
through the' multi-survey data base, 
Moshman Associates, Inc., has. devel- 
oped and periodically updates* d "Data 
User Guide." Copies of the latqjstadition, 
dated January 1980, and the January 
1981 Addendum may be obtained free 
of charge by writing to: " 



Universities and Nonprofit % 
Institutigns Studies Qroup 
National Science Foundation 
Rtfom L-602 
1800 G Street, N.W. 
Washington, D.Q, 20550 
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and science/engineering field: fall 
1974-77 and 1979 , 



B-48. Total enrollment at institutions of 
higher education by statusjfall 1 979 . 

B-49. Graduate enrollment by status: 

fall 1974-77 and 1979 ' 



60 



6Q 



60 



B-50. Part-time science/engineering 
graduate students in do'ctorate- 
granting institutions by science/ 
engineering field, level of{§fudy, 
sex, and type ot control: 1 979 61 



13 
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TABLE V-l. — NATIONAL RID EXPENDITURES BY SECTOR: 
1972-81 CESI,) 

. (DOLLARS U MILLIONS) ' 



YEAR , 



TOTAL 



FEDERAL 
GOVERNMENT 



INDUSTRY 



NONPROFIT 
INSTITUTIONS 



ACADEMIC SECTOR 



UNIVERSITIES 
AND COLLEGES 



ASSOCIATED 
FFRDC'S 1/ 



1972 $28,429 

197J3_ 30 665 

1974 32 814 

1975 * 35 169 

1J76 ... t .,'..2&.. ■ - 38,935 
1*77 42,923 

1 48,023 
54,215 
61,127 
69,065 



1978 
1979 
1980 
19*1* 



(PRELIM. y 

ir- 



lEST^ 



I 



$4,542 
4,709 
4,861 . 
5,310 
5,688 
6,053 
6,856 
7,497 
8,052 
8,965 



I 



$19; 552 
21,249 
22,887 
24,187 
26,997 
29,928 
33,164 
37,606 
42,750 
49,150 



$952 
1,006 
1,178 
1,276 
1,376 
1>,495 
1,672 
1,994 
2; 175 
2,350 



$2,630 

2,884 

3,023 

3,409 i 

3,727 

4,063 

4,614 2/ 

5,183 

5,950 
'6,300 



^$753 
817 
865 
987 
. 1,147 
1,384 
1,717 
1,935 
2,200 
2,300 



\fi SSfS^.^HS 3 ^ RES I AR CH AND DEVELOPMENT CENTERS. 
tU^I^lS^Si&g& F ° R "^""ANTING 



INSTITUTIONS ONLY. 



TABLE B-2. — NATIONAL BASIC RESEARCH EXPENDITUJ& BY PERFORMER: 
1972*81 (EST.) 



(DOLLARS IN MILLIONS) 



YEAR, 



TOTAL 



FEDERAL 
GOVERNMENT 



INDUSTRY 



UNIVERSITIES 



AND ALL OTHER 



COLLEGES 1/ 



1972 

1973 \ 

1974 

1975 

1976 : 

1977 

1978 ^ 

1979 

1980 (PRELIM. .... 

1981 (EST7) ] 



$3,788 
3,924 
4,207 
4,575 
4,928 
5,485 
6,318 

•7,H4« 
B,132 
8,772 



$584 
586 
664 
701 
738 
8*7 
t 973 
1,026 
.1,097 
1,172 



I 



$593 
631 
699 
730* 
819 
911 
1,028 
1,188 
1,350 
1,550 



I 



$2,022 
2,053 
2,154 
2,410 
2,548 
2,795 
3,165 2/ 
3,552 
4,065 
4,300 



$589 
654 
690 
734 
823 
912 
1,152 
1,398 
1,620 
1,750 



Vi ISHBfi £f?|RALLY FUMOED RESEARCH AMD DEVELOPMENT CENTERS (FFRDC'SK 
f^i?%^ S S^SWS FR0H INSTITUTIONS ONLY. 



0 ^ 

11' 



T^BLE B-3. — WD EXPENDITURES AT UNIVERSITIES AND COLLECTS 
W CHARACTER OF HORK: FISCAL YEAR&S1972-79 

(DOLLARS IN MILLIONS) 



• FISCAL YEAR 


i r 

j BASIC RESEARCH ' 

1 A i 


APPLIED RESEARCH AND 
DEVELOPMENT 




- v » 

•j CURRENT 


• i 
j CONSTANT l/\ 


CURRENT 


j CONSTANT 1/ 




^— l — : 


i : -t 

! $27022 j 
1,967 
1,925 
1,958 
1,935 „ 
1,988 
\ 2,110 
2,182 


$608 
831 
869 
999 
1,180 
1,268 
1,449 
1,631 


! $608 
796 
777 
812 
896 
902 
966 

1 1,002 

■ 4- — 



1/ BASED ON GNP IMPLICIT PRICr DEFLATOR IN 1972 DOLLARS. 

^R!i! IHA Ifl§ A ^° S 2? E S A | A FSSihiT C lIS "™.™™TEM^I^nUnONS ONLY. 



TABLE 8-4. — FEDERAL OBLIGATIONS TO UNIVERSITIES AND COLLEGES FOR RESEARCH AND DEVELOPMENT 
BY AGENCY AND BROAD SCIENCE/ENGINEERING FIELO: FY 1979 



(DOLLARS IN THOUSANDS) 



AGENCY 



hr^TAL, ALL 
FIELDS 



ENGINEER- 
ING 



PHYSICAL 
SCIENCES 



ENVIRON- 
MENTAL 
SCIENCES 



MATHEMATI- 
CAL t COM- 
PUTER 
SCIENCES 



SCIENCES 



PSYCHOLOGY 



SOCIAL 
SCIENCES 



OTHER 
SCIENCES, 
N.E.C. 



TOTAL, ALL AGENCIES 


}S3.846. 


i 

321 


j 

1570.459] 


$450 


653! 


$337 


333! '*ifA»999 


Department of agriculture 


! 193 


842j 


7,47l! 


l&3l! 


1 


866 


390 






853 


2,402 




012 


37 


582 


338 




528 


720 - 


352,874 


a 


166 


35 


147 


19*157 




256 


389 


46,977 




136 


65 


391 


370 


ENVIRONMENTAL PROTECTION AGENCY* . 




898 j 


3,990j 




894 j 


12 


339 j 


264 


DEPT OF HEALTH. EDUCATION, 4 














781 j 


36,317 j 


51 


295 j 




6j 


6,409 


NAT'L INSTITUTES OF HEALTH .... 




254 1' 


' 32,039 !. 




369' 






4,307 




i l 'B 


527 j 


4,278 j 


1 


926 j 




oj 


2,102 






976 


0! 










0 




\ * 


315 


10,036 


1 


010 


12 


124 


1,863 




27 


979 


?50 




0 


0 


0 






118 


0 




0 




0 


O 


NAT'L AERONAUTICS & SPACE ADMIN . 


137 


215 


24,563 


58 


573 


40, 


153 


1,490 




j 561 


320 


72,394 


156 


965 


129 


621 


39,624 


NUCLEAR REGULATORY COMMISSION ... 


i ^ 


485 


lf755 




471 


3 


110 


0 94 


DEPARTMENT OF TRANSPORTATION .... 


1 11 


430 


11,430 




0 




0 


0 



$2.010.970 



$90.998 



S207.W1 



146,53* 
608 1 
43,995 
21,091 
•s 30,907 

1,624,560 

1,552,633 
71,927 

. ' 0, 
6,427 
25, 350 1 
0 

8,762 
102,684 
55 
- 0 



0 
0 

5,684 
4,794 
0 

70,490 

33,776 
36,714 

0 
67 
0 
0 

677 
9,286 



26,453 
2,828 
540 
602 
1 875 

120,822 

10,932 
109,890 



0 
83 

18,157 
8,028 
6,629 

55,888 

43,198 
12,690 

0 
0 
0 
0 

2,848 
17,275 
0 
0 



SOURCE: NATIONAL SCIENCE. FOUNDATION 



TABLE B-5. — RID EXPENDITURES AT UNIVERSITIES AND COLLEGES 
BY SOURCE: FISCAL YEARS 1972-79 

(DOLLARS IN MILLIONS) * 



FISCAL YEAR 



—4 

1972 A 

1973 ? 

1974 

1975 

1976 

1977 , 

1978 2/...*. 

1979 



TOTAL 



CURRENT 



CONSTANT 1/ 



FEDERAL 



CURRENT 



CONSTANT 1/ 



NON-FEDERAL 



CURRENT 



. j CONSTANT 1/ 



$2,630 
2,884 
3,023 
3,409 
3,727 - 
4,063 
4,614 
5,183 



$2,630 
2,762 
2,702 
. 2,7** 
2,830 
2,890 
3,076 
3,184 



,$1,795 
1,985 
2,032 
2,288 
2,512 
2,729 
3,057 
3,432 



$1,795 
1,901 
1,816 
1,858 
1,907 
1,941 
2,038 
2,108 



$835 
899 
991 
it 121 
1,215 
1,334 
1,557 
1,751 



$835 
861 
886 
911 
923 
949 
1,438 
1,076 



1/ BASED ON GNP IMPLICIT PRICE DEFLATOR IN 1972 DOLLARS. 

2/ ESTIMATE BASED ON DATA COLLECTED FROM DOCTORATE-GRANTING INSTITUTIONS ONLY. 
SOURCE: NATIONAL SCIENCE FOUNDATION _ 



TA8LE B-6. — RID EXPENDITURES AT UNIVERSITIES AND COLLEGES BY SOURCE OF/FUNDS, CHARACTER OF tfORK, 
AND SCIENCE/ENGINEERING FIELD: FISCAL YEARS 197S-79 9 



(DOLLARS IN THOUSANDS) 



SOURCE, CHARACTER, AND FIELD 



\ 



TOTAL 

SOURCE OF FUNDS: 

FEDERAL GOVERNMENT i 

STATE AND LOCAL GOVERNMENTS 

INDUSTRY 

INSTITUTIONAL FUNDS 

ALL OTHER SOURCES * . . . 

*CHARAfTER OF HORK: 

BASIC RESEARCH 

APPLIED RESEARCH AND 

DEVELOPMENT 

FIELD: 

ENGINEERING . ... 

PHYSICAL SCIENCES 

ASTRONOMY 

CHEMISTRY 

PHYSICS 

OTHER, N.E.C. 

ENVIRONMENTAL SCIENCES ./ 

MATHEMATICAL /COMPUTER SCIENCES 

COMPUTER SCIENCES .2/ 

MATHEMATICS 2/ 

LIFE SCIENCES ". 

AGRICULTURAL SCIENCES 3/... 

BIOLOGICAL SCIENCES /*. 

MEDICAL SCIENCES 

OTHER, N.E.C 

PSYCHOLOGY • 

SOCIAL SCIENCES V 

ECONOMICS ~ ! 

POLITICAL SCIENCE ,...! 

SOCIOLOGY * 

OTHER, N.E.C. ...T 

OTHER SCIENCES, N.E.C 



1972 



$2,630,442 



1,795,045 
269,582 
74,413 
304,789 
186,613 



2,022,150 
608,292 



1973 



1974 



1975 



$2,883,95* j$3, 022, 642[$3, 408, 616 

I 

,1 

1,985,386] 2,032,204 
294,572 306,881 
83,968 
318,289 
201,743 



95,953 
369,689 
217,915 



2,053, 140j 2,153,952 

830, 8 18 j - 868,690 

1 
I 



341,362 j 


'333, 129 j 


346,905j 


' 324,222! 
21,596 
108,122 
159,067 
35,437 j 


1328,262! 

24,114 
113,687 
167,013 

23, 448 j 


.333,4^9! 

24,427 
115,777 
169,250 

24,025 j 


189,021] 


209. 38? j 


235, 072^ 


69,322 j 


72,741 j 

35,657 

37,084] 


76,709! 
39,202 
37,507 j 


1,329, 32o! 
227,079 
443,473 
594,574 
64, 194 j 


1,529,808! 
276,870 
556,676 
645,709 
50,553]' 


1,631,778! 
347,514 
510,210 
716,080 
\^ 57,974) 


69, 188 j 


73, 742 J 


74,236! 


202,792,' 
45,784 
21,396 
58,451 
77, 161 j 


231,115! 
47,628 
25,504 
61,514 
96,469] 


240,617 
47,685 
27,017 
63,447 

102,468 j 


105, 215 j 


105,776] 


83,846 j 



2,287,844 
331,642 
112,988 
417,453 
258,689 



2,409,819 
998,7^7 



1976, 



$3,727,286. 

y t . 

2,511,603 
363,024 
123,113 
444,994 
284,552 



2,547,578 
l t 179,708 



1*77 



$4,063,233 



2,729,181 
373,192 
138,789 
507,539 
314,532 



2,795,148 
1,268,085 



380, 970 [ 


431,735 j 


498, 473- j 


601, 062 j 


715,454 


350,327! 

26,611 
120,726 
173,538 

29,452j 


379,429! 
26,294 
. 140,153 
183,067 
29,915 j 


427,319! 

32,361 
163,628] 
201,330 

30,000[ 


495, 281 j 
36,782! 
182,428i 
234,742 
41, 329 j 


559,566 
39,026 
204,062 
275,680 
40,798 


25*,079j 


286,887 j 


317,507] 


377, 548 j 


429,129 


85,319', 
45,600 
39,719 | 


86,997! 
44,505 
42,492] 


106,579! 
55,177 
. 51,402 j 


124,597.' 
66,933 
57,664] 


145,08,7 
• 79,45b 
65,637 


1,901,100! 
383,855 
630,263 
811,524 
75,458 j 


2,101,629! 
412,868 
710,657 
897,376 
80, 728 j 


2,257,381] 
460,647 
771,096 
950,907 
74,73*] 


2,535,329! 
497,662 
857*969 

1,093,499 
86,199] 


2,814,824 
565,697" 
949,993 

1,214,442 
84,692 


, 79,872 j 


77,887 j 


84,5/7 j 


89,035] 


99,732 


256,114! 

• 55,936 
29,386 
68,755 

102,037] 


262, 260 ' 
- "1&5.440 
28,353 
.66,240 
102,227 j 


265,828! 
71,383 
32,167 
61,119 

101, 159 j 


274,723! 
78,927 
35 t 869 
65,804 
94,123] 


290,057 
85,415 
39,029 
72,669 
92,944 


99, 835 j 


100,462} 


105,629 j 


116,478] 


M28.880 



1978 1/ 



$4,614,053 



3,056,87*. 
413,546 

-? 169, 598 
614,965 
359,069 



3,165,036 
1,449,017 



1979 



$5,182,729 



3,431,538 
467,311 
193,794 
•716,241 
373,845 



3,552,074 
1,630,655* 



1/ ESTIMATE 8ASED ON DATA COLLECTED FROM DOCTORATE-GRANTING INSTITUTIONS ONLY. 
2/ NOT SEPARATELY AVAILABLE PRIOR 70 1973. 

3/ ESTIMATED FOR 1972 AMD 1973. BASED ON DATA COLLECTED IN 1974. — 
SOURCES NATIONAL SCIENCE FOUNDATION ' 



43 



41 



TABLE 8-7. 



FEDERALLY 



(DOLLARS IN THOUSANDS) 



CHARACTER AMD FIELO 



1972 



1973 



1974 



19175 



1976 



I 



1977 



1978 1/ 



1979 



TOTAL 

character of hork: 

basic Research % 

applieo research ano 

development 

'FIELD:- 

engineering ?. 

Physical sciences 

astronomy 

chemistry 

PHYSICS 

OTHER, N.E.C. 

ENVIRONMENTAL SCIENCES I 

MATHEMATICAL/COMPUTER SCIENCES 

- COMPUTER SCIENCES 2/ 

MATHEMATICS ZY. . . . 7 

LIFE SCIENCES ... 

AGRICULTURAL SCIENCES 3/... 
BIOLOGICAL SCIENCES ..7.... 

MEDICAL SCIENCES 

OTHER, N.E.CV 

PSYCHOLOGY 

SOCIAL SCIENCES 

ECONOMICS 

POLITICAL SCIENCE 

SOCIOLOGY 

OTHER, N.E.C 

OTHER SCIENCES, N.E.C 



SI. 795 .045 



Si .985.386 



$2,032,204 



l2.287.gH 



12.511.603 S2. 729. 181 S3. 056. 87* 



1,420,164 
374,881 

252,876 




863,109 
78,313 
311,997 
438,093 
34,706 

53,555 

111,215 
20,440 
8,387 
34,842 
47,546 

62,623 



1,453,916 
531,470 

238,139 

268,368 
17,697 
86,560 

145,425 
18,686 

.157,551 

53,685 
24,929 
28,756 

1,014,585 
• 94,373 
398,628 
486,045 
35,539 

58,600 

132 ,'420 
22,683 
10,363 
40,480 
- 58,894 

.62,038 



S3, 431.53* 



s 1,523, 115 
509,089 

239,346 

270,211 
17,101 
88,703 

146,525 
17,882 

168\ 4*5 

58,107 
28,711 
29,3}6 

1,052,808 
101,417 
365,701 
543,663 
'42,027 

58,547 

136,824 
22,217 
11,894 
41,276 
61, 437 | 

47,866 



1,695,212 
. 592,632 

259,384 

285,026 
19,524 
92,726 

149,883 
22,893 

180,655 

65,108 
, 33,880 
31,228 

1,238,006 
112, 86f 
457, iS 
613,785 
54,21* 

61,232 

141,344 
26,971 
12,281 
< 45,044 
57,048 

* 57^089 



1,841,027 j 2,008,640j 



670,576 



720,54lj 

I 
I 
I 



2,261,907 
794,968 



290,519 336,725 » 4*7,487 



305,413 
-18,351 
. 107,871 
156,104 
23,087 



342,718 
23,230 
125,389 
171,910 
22,189 



392,304 
26,349 
137,959 
199,161 
28'/835 



211,566 238,240 274,794 



65,808 
32,926 
32,882 

1,380,818 
- 122,538 
W,144 
*77,509 
58,«27 

59 f 369 



78,178 
37,546 
AO, 632 



1,473,460 
132,772 
574,605' 
• 712,327 
• 53,756 



4138,2*3} 
a 29, 132 
11,966 

( 56,050j 

* 59,847| 




58,007 



85,344 
41,214 
44,130 

1,624,882 
145,070 
626,910 
791,067 
61,835 

63,996 

140,445 
37,103 
15,888 
40,597 
46,857 

67,623 



,2,517,992 
913,546 

474, 86* 

448,992 
26,862 
154,031 
236,872 
31,227 

307,493 

*4,534 
* 45,491 
49,043 

1,810,729 
168,849 
' 690,805 
890,612 
60,463 

72,2*6 

153, A 674 
, 40/641^ 

47,842 
68,994 



ytiflFuSffl MISLi°p L h^ E ?0 F ?593 DOCTORATE ' 6RAMTIMG " ST ""T v I"<S ONLY. 



\ ■ 



4? 



TABLE B-8. EXPEMOJTURES AT UNIVERSITIES AND COLLEGES 
^ BY INSTITUTIONAL CONTROL: FISCAL YEARS 1*72-7* 

* (DOLLARS IN MILLIONS) 



'FTCTAI VPAD * 1 
r 1 b UAL , T C An | 




T 

PUBLIC ] 




PRIVATE 




CURRENT 


j CONSTANT 1/ j 


CURRENT 


i 

j consunt'i/ 


1972 j 


$1,621 
* 1,804 
1,912 
2,181 
2,409 
2,621 
2,997 
3,366 


j ^1,621 j 
1,728 
1,709 
1,772 
lt*29 , 
1,864 
1,998 
2,068 


$i,009 
1,'080 
1,110 
. 1,227 
1,318 
1,442 
1,617 
1,816 


j W 

992 

997 
1,001 
1,026 
* 1,078 
j . 1,115 
i i _ 






1975 , 










1 ! 



1/ BASED ON 
2/ ESTIMATE 

iiSTUUTIOl 
SOURCE? TlATIOl 



Off IMPLICIT PRICE DEFLATOR IN*1972 DOLLARS 
BASED ON DATA COLLECTED FROM DOCTORAT E-GRANT I NG 



m ONLY. 
►hal 



SCIENCE FOUNDATION 




TA 5. L .LS^ 7^ EXPENDITURES AT UNIVERSITIES AND COLLEGES. BY SOURCE OF 
FUNDS, CHARACTER OF HORK, AND INSTITUTIONAL* CONTROL: FIstAL YEAR 1979 

(DOLLARS IN MILLIONS) 



SOURCE AND CHARACTER OF HORK j 
• j 


TOTAL 


~l T 

j , PUBLIC | 


PRIVATE 






J £.36* j 


* $i:8i6 


• SOURCE OF FUNDS: 










3,432 
1,751 


! 2,042 j 
j 1,324 j 


- 1,389 
427 


-CHARACTER OF HORK: 








BASIC RESEARCH \.\ 

APPLIED RESEARCH AND 


• 3,552 • 
1,631 


j 1,262 j 


i,447 
369 



SOURCE: NATIONAL .SCIENCE FOUNDATION 



TABLEB-10. RAO EXPENDITURES AT UNIVERSITIES AND COLLEGES 
BY GEOGRAPHIC DISTRIBUTION: FISCAL YEARS 1972-77 AND 1979 V 

(DOLLARS IN THOUSANDS) 



1 1 ^t- 

DIVISION AND STATE . ] 1972 j 1973 j 

1 1 h 

TOTAL, ALL INSTITUTIONS . . . j i2.630.44? jta.a«a.W«|i 

NEK ENGLAND' \ j 280,755} 279,36lj 

* CONNECTICUT j 5 4 f 01oj 53,586' 

MAINE 5 985 6 688 

MASSACHUSETTS^T. 1*8 985 « 189 172 

^HAMPSHIRE 7 659 L I 774 

RHODEISLAND - 17,647 13 869 

VERMONT j 41469 j - 7J272} 

MIDDLE ATLANTIC j 485, 200 j 530, 807 j 

SIS SBF I •«M7f| 49 f 20lJ 

SifiJ&RtH; - 309, no! 348,891 

PENNSYLVANIA j VX*\*v\ 1321715} 

EAST NORTH CENTRAL ,...} 428,537 j 475,258 j 

ILLINOIS j 123,525' 133,32lj 

IN&AMA 51 140 54 881 

> MICHIGAN 97 837 ,112 375 

OHIO 1 72,734 77.156 

WISCONSIN 83;28lj 97 Iff* j 

MEST NORTH CENTRAL { 21J,686j 219,64lj 

IO{JA • • *••! 30,690| 36,34l' 

KANSAS 28 043 31 310 

HINNESOTA 49,768 54 577 

HISSOWI 78,493 45 555 

NEBRASKA 19,830 18.316 

NORTH DAKOTA ' 5,884 6 701 

SOUTH DAKOTA j l\l7s\ ejwij 

SOUTH ATLANTIC j 322>,363j 362^072 j 

DELAWARE ' 4,984' * 5,197' 

* SFSI?^ 0F COLUMBIA 25 585 29 489 

FLORIDA 65 468 7 3 428 

GEORGIA 49 596 51 TO 

* MARYLAND 63 392 70 843 

NORTH CAROLINA 64 119 ) 78 262 

VIRGINIA 30,470 34.^971 

MEST VIRGINIA j B^STtJ a'ou} 

EAST SOUTH CENTRAL j 82,214.j 97,699 j 

ALABAMA j 22,116' 27, 005 j 

HISSISSIPPI 16,644 19 023 

TENNESSEE j 29^16 J 35l004j 

MEST SOUTH CENTRAL j * 179,837 j 203,085j 

ARKANSAS* ' 11.414K 10,24l! 

LOUISIANA 30 267 35 140 

OKLAHOMA 19,247 20 028 

TEXAS j 118,909j 137j676j 

MOUNTAIN j " 162,87lj 178,576j 

AIKS!^""" I 23,911 j s 30,321.' 

COLORADO 5*. 3*9 63.997 

, IDAHO : 8 SK 8 7*7 

MONTANA 6 756 9,771 

NEVADA 6 M5 6 449 

NEkTiEXICO 20 971 16 629 

UTAH 32 005 34,004 

MYOMING | 5;660{ 6-678} 

PACIFIC j 457,944 } 525, 898 j' 

ALASKA .'j 15,524! 16. 560 ! 

CALIFORNIA 323 834 380 220 

HAMAII 23,520 2 4 844' 

OREGON 32,204 34,768r 

WASHINGTON } 62l862j M^SSj 

OUTLYING AREAS ! j 11,035| ll,56lj' 



1974 



1975 „ 



1976 



I 



1977 



1979 



292,585 



* 329,736! 



S3,022.642j>9.408 f 614jS3.727.2a6ji4.063. 233j^.l82.7?9 



54,482 / 
7 115 
202,277 
7,273 
13,545 
7,873j 

*! 



341,316 403,153 523,597 



62,673 
8,759 
221,922 
10,063 



15 f 730 
10,589 



71,595 
9,632 
239,793 
11,963 
16,166 



12,147 



54,453j 
344,504 
15D;534j 

rl 



549,495 608,774 650,778 697,917 , 864,925 



I 

142,145! 
57,674 
108,047 * 
82,153 
99,594j 

il 



55,805 
389,842 
163, 127 j 

el 



79,348 
9,937 
265,490 
13,705 
21,543 
13, 130 j 

7! 



103,870 
12,593 

344,984 
17,890 
30,229 
14,031 



54,321 
409,314 
187,143 



59,040 
434,834 
202,041 



489 , 6 17 544 , 205 586 , 629 62 8 , 625 8 15 , 277 



150,071 162,512 174,328 



63,947 
127,939 

~~ **** 



76,955 
538,533 
249,437 



93,963 
110,285 



68,516 
137,823! 
«108,391 
109,387 



69,570 
144,973 



121,230 
116,524' 



218,253 
89,676 
200,295 
162,108 
144,945 



234 , 760 j ^ 263, 966 j 292 , 494 j 321 , 789 j . 397 , 979 



40,026 
33,231 
61,185 
67,391 
20,687 
7,506 
6,734} 

7! 



47,069 
30,687 
70,256 
74,226 
24,882 
10,111 
6,735 



6,194! 
31,393 
76,742 
59,66l' 



52,374 
34,334 
75,590 
81,30* 
28,305 
12 790 h 
7,792 j 



8:Si$ 

83,088] 
88,176 
30,820 
13,526 



"1 * 
8,410 * 

! o 



77,602 
43,215 
106,547 
104,831 
40,744 
15,424 
9,614 



389,497 448,017 489,625 534,207 672.324 



79,045 
76,076 
13,901 
39,548, 
6,937} 

J 



6,982 
35,028 
87,590 
68,626 
89,935 
89,188 
18,316 
44,825 
Tl527j 



7,520, 
37,248 
98,401 
77,691 
93,583 
92,330 
19,939 
51,012 
11,901 



I- 



I 

• 9,925.' 

41,147 
105,002 L 
84,104 > 
102,599 
99,380 



21,813 
58,551 
11,684 



I05,014j 123,385} 130,820j 141,414j 187,391 



14,343 
49,070 
120,447 
119,855 
125,515 
122,674 
30,490 
74,453 
15,457 



31,044 
17,334 



21, 999 j 
34,6J5j 



37,918 
21,414 



23,909 
40,144 



11,208| 
- 35,665 
19,104 
153, 315 j 

7I 



219,294] 251,131 288,372 320,340 



37,870 
22,938 
26,195 
43,817 j 

I 



42,340! 
— \* 



27,620 
25,445 
44,009 



31,164! 
62,585 
10,600 

I 

I 



13,817 
39,218 
21,513 
176, 583 j 

.! 



16,000 t 
' 43,053 
23,156 
206,163 



I 4§.7B?' 



45,279 
26,289 
231,983 



186,367 j 196,941 221,211 247,972 334,962 



33,539 
65,897 



11,877 
in mi 



7,537 
18,075 
39,635j 
7,157 



10,831 
7,824 
21,745 
37,500 
7,728 



541,387} 627,145' 691,829} 752,459}* 926,323 



37 t 198 
73,308 
13,704 
13,254 

9,404 
24,437 
40,789 

9,117 



55,913 
37,994 
35,119 
58,345 

441,6^0 

28,247 
63,354 
35,081 • 
314,998 



41,827 
77, 5W 
15,215 
14,168 
9,043 
29,386 



49,742 



67,125 
104,564 
13,985 
17,993 
12,616 
51,614 
57,297 
9,768 



19,111 
391,995 
21,143 
34,557 



72,581 
12,426 



21,139 
458,436 
24,596 
39,699 
83; 275 

13,316 



28,748, 
500,756 
28,049 
47,081 
87,195} 

14,212j 



35,175 
537,838 
28,900 
51,530 
99,016 



15,357 



34,947 
662,485 
35,703 
62.884 
128,304 

18,271 



&R&"22tlSai£ &^ffi T ?oV FR0H ^"^E-CRAHTIHG INSTITUTIONS. 



TABLE B-ll. "FEDERALLY FINANCED RID EXPENDITURES AT UNIVERSITIES AND COLLEGES 
BY GEOGRAPHIC DISTRIBUTION: FISCAL YEARS 1972-77 AND 1979 1/ 

I (DOLLARS IN THOUSANDS) 



DIVISION AND STATE 



1972 



1973 . 



.1*74 



—r- 
I 

t I 



1975 



19Z6 



1977 



1979 



TOTAL, ALL INSTITUTIONS 
NEN ENGLAND 



SI. 795. 045^1.985-3*6^2. 032. 204j*2. 287. 8A4j*2 



.SU.*P3!S2 



CONNECTICUT .. 

HA I ME 

MASSACHUSETTS 
NEH HAMPSHIRE 
RHOOE ISLAND . 
VERMONT 



MIDDLE ATLANTIC 

NEN JERSEY 

NEN YORK 

PENNSYLVANIA 



EAST NORTH CENTRAL' . 



ILLINOIS .. 
INDIANA ... 
MICHIGAN .. 

OHIO 

NISCONSIN*. 



NEST NORTH CENTRAL 



IOHA , 

KANSAS 

„ MINNESOTA ... 

MISSOURI 

NEBRASKA 

NORTH DAKOTA' 
SOUTH DAKOTA 

SOUTH ATLANTIC . 



DELAHARE 

DISTRICT OF COLUMBIA 

FLORIDA 

GEORGIA 

MARYLAND 

NORTH CAROLINA 

SOUTH CAROLINA ...... 

VIRGINIA .7 

NEST VIRGINIA 



,EAST SdUTH CENTRAL , 



Alabama 

KENTUCKY ... 
MISSISSIPPI 
TENNESSEE .. 



NEST SOUTH CENTRAL 



ARKANSAS . 
LOUISIANA 
OKLAHOMA . 
TEXAS 



MOUNTAIN 



■A 



ARIZONA 

COLORADO ... 

IDAHO 

MONTANA ' 

NEYADA 

•NEN MEXICO '. 

UTAH 

MYOMING 



PACIFIC 



ALASKA 

CALIFORNIA . 

* HAWAII 

OREGON 

WASHINGTON . 

OUTLYING AREAS 



215,175) 
38,345! 

I 
I 
I 
I 



3,206 
2*9,369 
r 6,648 
12,852 
„4,755 



1 



, 123 ] 230 , 857 ! 256 , 055 ! 281 , 722 



4,423 L 



27,250 
220,318 
{8,779 



158,286, 
7 347L' 
12,345 
4,809j- 

I 



'I 

40,203' - 45,530 
41571 



163,070 
5,858 



11,976 
5,179 



336,347 366,996 375,558 



83,693 
35,042 



67,276 
49,890 



29,567 
244,365 
93, 064 j 

i! 



1 4,046 
177,892 
7.69? 



417,040 | 



278,674 - 315,281 315,137 345,137 



28,821 

245,002 275,659 

101,735j 109,006 

I 



97,765 ' 100,843 106,551 
~ 40,329 



39,824 
71,087. 
54, 828 1 



42,773j 51{777[ 53,146 



67,850 i 
52,969] 



123, 398! 126,730! 134,09lj 148,0 



t7,727 
17,433 
28,504 
46,961 
7,144 
2,121 
3,508 



20,407 
20,050 
31,395 
41,947 
7,380 
2,541 
3,010j 



21,768 




43,916 
78,62f 
60,59 
55 4f 



25,139 



20,542 ^> 16,762 



35,463 
42,597 



4^,065 
47,876 
8,904 



7,610 

3,108 4,373! 
3,003 2 915 



160, 279 j 

26,769 L 
17,330 a 
45,238 
52.C07 
10,853 

♦ ,791 

3,201 



411,942 

77,597 
6 t 569 
27$, 354 
13 085 
25,133 
10,204 

589,572 

44,692 
371,985 
172,895 

511,377 

147,669 
60,462 
112,110 
102,198 
88,938 



176,329 208,978 



84,453 
73,119 
71,308! 



31,334 
18,998 
48,628 
56,434 
11,905 



5,722, 
3,308] 



3,158 
21,600 
37,131 



3,078 
23,755 
41,600 



3,177 
24,630 
42,370 

OA 077 I 



22,983 24,979 ' 24,977 
47,800- 4«! *i oofti 



3,652 
26,284 
48,162 



46*847, 

'4,7,63 
18,260 
, f> 344 



54,959 
55,079 
4,922 



61,228 
53,246 
6,294 




21,333 23,594 
4,337 



4,885j 
69,853] 

19,655! 
* 045 
9,029 

28j 124 j 

.1 



33,072 
69,483 
62,896 
7,773 



4,348 
28,685 



,56,008 
38,403 

~- - - c I 



5,544 ! 



73,666 
65,335 



30,442 
55,836 
43,297 
78,490 
69,284 



28,106. 
5,558 j 



8\9J8 11,084 
13.742! 39,437! 

6,452 



33, 742 j 
7,833] 



21,967 
8,924 



9,370 

>7 £AA. « 



26,695 
"* 488 



27,604 



3: 



.533 
30,520 



\ 



13,863 
10,375 k 
73,568 

7 

ll5,474j 

ll,94j! 
48,081 
3,697' 
3,058 , 
3,310] * 
18,275 . 
-23,594 * 
3,5l0j 

355, 127 j 

263}3l^f 
13,72{1 
21,832 
4? 052 



4,825 
14,448 
11,186 



dl2,489 120,792 141,949 161,721 183,996 



82,030 



4,346 
15,820 
9,765 



26,515 
11,059 
10,381 
32,657 



27,965 
11,832 



10,711 
33,845' 



5,281 



\ \}7,156 
v Hll,081 



6,639 7,807 
18.603 14 un! 



18,603 
12,952 



19,460 
14,434 



jp, 86 1 j 108 , 431 j 123 ,527 1 142 J 295 



15,818, 
50,161 
3*868 
4,127 
3,560* 
12,919 
27,422 
4,531 



} 16,038! 17,353!* 20,46l! 53,017! 
47,253 n $2 149 56 051 '57 891 



4,805j 
4,289 
3,047 
14,779 
28,496 1 



4,626 



'5,005 
5,059 
2,870 
18,095 
30,356 
5,069 



5,834 
7,046 
2,851 
" 218 
-,*37 
5,957 



Si 



410, 426 j 415,761 474,860 522,873 572,487 698,616 



4,297 



11,822 
306,894 
15,382 
24,007 
52,321 

4,492 



10,718! 
311,789 
* 14,065 

25,458 



'57,891 
6,560 
7,593 
4,207 
22,942 
35,690 
7,250 



12,047 



18,429 



360,398 396,007 



53,731 
4,957 



24,664 

m f wt\ 424,321! 
47,578 « 17J945 



59,785 
5,591 



30,930 
59,929 

6,592 



32,890 
72,667 

7,271 



40,960 
17,371 
61,398 
64,292 
14,435 
"6,307 
4,215 



208,886] 234, 590 j 243,853) 284,986 316,97a! 339,866! 438,173 



8,117 
36,078 
71,927 
62,786 
100,919 
82,010 
15,655 
51,833 

8,848 



67,865j 78,236j .80,612} 84,353j 103,289 



34,121 
16,782 
12^49 
39,537 

240,433 

7,677 
24,055 
14,778 
193,923 



122 , 406 { 123 , 333 j 135 , 956 j 150 , 355 j 16 5 , 150 j 2 19 , 328 



36,255 
76,337 
6,554 
8,268 
5,584 
37,842 
42,690 
5,798 



25,431 
515,369 
22,500 
39,311 
96,005 

9,830 



1/JH 1*78, DATA HERE COLLECTED ONLY FROM DOCTORATE-GRANUNG INSTITUTIONS. 
SOURCE: NATIONAL SCIENCE FOUNDATION , 



TABLE B-12. — TOTAL AND FEDERALLY FINANCED 



AT UNIVERSITIES A NO COLLEGES 8Y SCIENCE/ENGINEERING^ IELO: 

(DOLLARS IN THOUSANDS) 



i^/IW^ISSfffi 1 !^ F0 S,§El. E>rr J |: XE AM0 ENGINEERING ACTIVITIES 
ip C /cyf!TyccBTiift erc.n. FISCAL YEARS 1972-77 AND 1979 1/ 



FIELD — 



ALL SOURCES, TOTAL 

ENGINEERING *f. 

PHYSICAL SCIENCES 

ENVIRONMENTAL SCIENCES 

MATHEMATICAL/COMPUTER SCIENCES 

LIFE seiENCES 

PSYCHOLOGY 

SOCIAL SCIENCES 

OTHER SCIENCES, N.E.C 

FEDERAL SOURCES, TOTAL 

ENGINEERING ...4 

PHYSICAL SCIENCES 

ENVIRONMENTAL SCIENCES 

MATHEMATICAL /COMPUTER- SCIENCES 

LIFE SCIENCES 

PSYCHOLOGY 

SOCIAL SCIENCES 

OTHER SCIENCES, N.E.C 

OTHER SOURCES, T6TAL j... 

ENGINEERINTTTT^ 

PHYSICAL SCIENCES 

ENVIRONMENTAL SCIENCES' 

MATHEMATICAL/COMPUTER SCIENCES 

LIFE SCIENCES 

PSYCHOLOGY 

SOCIAL SCIENCES ..: 

OTHER SCIENCES; N.E.C 



1972 



S? 12.487 



84,950 

137.331 
27*187 
24,712 

517,*41 
19,007 
59,993 
41,366 

236.836 



21,082 
27,892 

8,486 

4,341 
^152,328 

3,663 
10,939 

8,105 

675.651 



63,868 
109,439 
18,701 
20,371 
365,613 
15,344 
-49,054 
33,261 



1973 



M35.862 



55,800 
106,210 
26,739 
20,016 
488,705 
39,584 
61,215 
37,593 

224.651 



13,547 
24,496 
5,961 
3,022 
161,907 
. 5,119 
5 369 

t 5,230 
611.211 



42,253 
81,714 
20,778 
16,994 
326,798 
34; 465 
55,846 
32,363 



1974 



W41.56P 



91,701 
93,468 
24,588 
23,670 
495,078 
15,511 
59,329 
38,215 

225*681 



42,702 
20,721 
7,084 
4,257 
139,775 
2,536 
4,467 
4,139 

61*. 879 



48,999 

72,747 

19,413' 
355,303 
12,975 
54,862 
34,076 



1975 



1976 



197? 1 197§ 



SI . 016 . 402 * Si . 042 . 370 S959 . 491 j *729 . 904 



118,299 
' 80,282 
35,278 



15,042 
668,715 
11,525 



49; 659 J 
37,602 j 

270.082! 



64,019 
18,862 
5,960 
2,584 
169,458 
2,245 
2,755 
4, 199 [ 

746. 32Q 1 



81,66l! 
73,546 
♦9,155 
24,677 
706,848 
9,129 
44,020 
53, 334 j 

206. 710 j 



87,715 
.65,154 
28,052 
25,126 
642,408 
12,699 
31,738 
66,599 j 



95,399 
64,551 
25,293 
27,465 
456,477 
7,803 
20,932 
31,984 



1*5, 4tt 



20,200, 
19,174 
6,312 



2,048. 
153,531 
1,967 
1,806 
l,672j 

1! 



17,519 
21,894 
9,273 
1,882 
137,369' 



2,398 
2,086 
3,341 



A25_**6P_J 764.029 j 561. 929 



22,060 
32,439 
8,970 
3,049 
92,567 
1,767 
2,069 
5,054 



54,280 
61,420 
29,318 
12,458 
499,257 

9,280 7,162' lb;30lj 

«.;»! ??:<§?! 



61,461 
54,372 
42,843 
22,629 
553,317 505,039 



70,496 
43,260 
18,779 
23,244 , 



51,662 



29,652' 
63, 258 j 



73,339 
32,112 
16,323 
24,416 
363,910 
6,036 
18,863 
26,930 



1/ DATA HERE NOT COLLECTED IN 1978. 
SOURCE: NATIONAL SCIENCE FOUNDATION, 



TABLE B-13. - ^^^M^imglM^ 5i2 R | C il^I^ C A iSS D li9f I ^ ERI NG ACTI¥,T,ES 

(DOLLARS IN THOUSANDS ) 



CONTROL 



^ALL SOURCES, TjOtXL ... 

PUBLIC 

PRIVATE 

FEDERAL SOURCES, TOJAL 

PUBLIC 

PRIVATE 

OTteR SOURCES, TOTAi . 

PUBLIC 

PRIVATE 



1972 



1973 



664,684 
247,803* 

236.836} ?3>4 .M 



610,331 
225,531 



160,808 
76,028 



157,610 
67,041 

67*;.^lj 411.211 



503,876 
171,775] 



452,721 
158,490 



1974 



1975 



jB41.g60jsi.01f. 40? 



641,971 
199,589 



225.fcfil! 970.08? 



775,709 
240,693 



173,713! 
51,968 



198,404 
71,678 



615.879! 746,320 



468,258! 



147,621 



577,305 
169,015 



1976 



jl- 049.370 



751,965 
290,405 

206.710 



126,537 
80,173 

835.660 



625,428 
210,232 



1977 



I 



1979 



» 1 1 j 

S959.491 t7?9.«04 



H 

-686,664! 495,175 

272,827' 234,729 

195.462} 167. 97* 



118 ,'962' 

76 SOAl 



,500} 

»! 



96,837 
71,138 



764.029} 561.929 



1/ DATA HERE NOT COLLECTED IN 1978. 
/SOURCE : NATIONAL SCIENCE FOUNDATION 



H 

547,702! 398,338 
196,327 j 163,591 



] 



51 



46 



0 

ERLC 



\ 



TABLE ,B-14. — SCIENTISTS AMD ENGINEERS EMPLOYED AT UNIVERSITIES % AMtfcOL LEGES BY SCIENCE/ENGINEERING 
FIELD AND STATUS: JANUARY 1973-78 AND 1980 V 



FIELD OF EMPLOYMENT AND STATUS 

ALL FIELDS . k ^ 

FULL TIME 

PART TIME 

ENGINEERS \ 

FULL TIME ...< 

PART TIME 

PHYSICAL SCIENTISTS '.. 

FUEL TIME 

PART TIME 

ENVIRONMENTAL SCIENTISTS 

FULL TIME 

PART TIME , 

MATHEMATICAL AND COMPUTER 

SCIENTISTS 

FULL TIME- 

PART TIME 

LIFE SCIENTISTS i 

FULL TIME 

PART TIME 

PSYCHOLOGISTS 

FULL TIME 

PART TIME 

' SOCIAL SCIENTISTS. 

FULL TIME 

PART TIME \ 



1973 | 


1974 j 


1975 j 


197? J 


r 

1977 ] 


1 

1978 ] 


1980 


264 f 887 j 
216,424 
48,463] 


268,495! 
218,407 
50,088] 


278,919! 
223,336 
55,583 


288,22l! 
229,823 
58,398j 


297 
236 
61 


768 
192 
576 j 


307 
242 
65 


642' 
063 
579 j 


324,843 
255,659 
69,184 


27,530| 
23,485 
4t045j 


27, 198 ! 
22,764 
*.*34j 


27 

i 


919 
580 
339' 


\2B,505! 
22,937 
5,568] 


30 


096 j 
113 
983 1 


31 

2 i 


002j 

667 

335 


33,772 
26,525 
• 7,247 


30,210 ; 
26,666 
3,544] 


30,605 ! 
26,849 
~ 3,756 j 


30 


836! 
662 
174 j 


31,424, 
27,077 
♦,347 j 




105! 
541 
564 j 


32,834 
27,890 
4,944 


33,663 
28,100 
5,563 


6;934 
6,091 
843 j 


7,63* 
6,563 
l,073j 


I 
1 


855 j 
787 
068 j 


8,432 1 

7,236 

1,196] 


1 


218! 
963 
255 


5 


492! 
169 
323 j 


9 , 789 , 
8 315 
1;474 


24,770| 
20,794 
3,976] 


27,126] 
22,157 
4,969] 


28 

2 l 


475! 
404 
071 j 


29,925! 
23,134 
6,791 j 


31,998 
23,874 
8,124} 


3 


029' 
349 
680 j 


35,951 
26 049 
9,902 


112,352L 
88, 418 i 
23,934] 


110,445! 
88,497 \ 
21,948] 


113 
90 
22 


466 j 
684 

782 j 


114,587! 
91,879 
22,708] 


117,464! 
94,325 
23, 13* 


122 
97 
25 


981 ! 
749 
232 j 


134, 130 
1 08,619' 
25,511 


18,876 ! 
14,777 
4,099j 


19,964! 
14,957 
5,007j 


21 
1 


649! 
973 
676 { 


22,938j 
16,805 
6,133] 


23 
'I 


712 
316 
396 j 


23 


763! 
413 
350 


23,247 
. 16,756 
6,491 


44,215! 
36,193 
8,022] 

■ 


*5,52l! 
36,620 
8,901 


10 


719 j 
,246 
473 


52,410| 
40,755 
11,655 


11 
12 


175! 
k060 

\ 15 


54,541 
"41,826 
12,71? 


54,291 
'41,295 
12,996 



1/ IN 1979. DATA HERE COLLECTED ONLY- FROM DOCTORATE-GRANTING INSTITUTIONS^ 
SOURCE: NATIONAL SCIENCE FOUNDATION ' - 



TABLE B-15. — DOCTORATE RECIPIENTS IN SCIENCE AND ENGINEERING BY FIELD: JUNE 1972-79 



FIELD 



1972 



1973 



** 1974 



1975 . 



1976 




1979 



TOTAL 



19.086 



18.790 



17.956 



18.247 



ENGINEERS 

PHYSICAL SCIENTISTS .. 

ENVIRONMENTAL SCIENTISTS . 

MATHEMATICAL AND COMPUTER 
• SCIENTISTS 

LIFE SCIENTISTS 

PSYCHOLOGISTS 1... 

SOCIAL SCIENTISTS .... 



3,475 
3,646 
650 

1,281 
4,914 
2,262 
3,328 



3,338 

3,439 

\ 

662 



1,222 
4,983 
2,444 
3,467 



3,144 
3,126 
674 



1,196 
4,790 
2,587 
3,569 



2,959 
3,055 
695 

1,^9 
4,884 
2,749 
3,558 



2,791 
2,858. 
714 

1,003 
4,841 
2,878 
3,705 



2,494 
2,675 
646 

977 
5,076 
3,081 
3,298 



soorce: ambBf^E^^ araTO : mww bm»« itf i ? ™ m 



■52 



fmE.8-1*. — SCIENTISTS AJg ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES 
BY TYPE OF INSTITUTION AND STATUS: JANUARY 1973-78 AND 1980 IV 

^TYPE OF INSTITUTION AND STATUS 



INSTITUTIONS GRANTING: 

DOCTORATE IN S&E 

FULL TIHE 

PART TIHE 



PART TIHE . 

BACHELOR * S IN, 
FULL TIHE . 
PART TIHE r 

OTHER DEGREES 



! ! 


1 197 * 1 


1975 j 


1976 j 


1977 j 


— — 1 
1978 j 


4 


SO 




-i 1 

' 264,887' 
. 216,424 
.| 48,463] 

1 1 


1 h 

! 268,495' 
j 218,407j 
|„ 50,088} 

i 1 


h 

278,919! 
223,336 
55, 583 j 

1 


j. 

288,22l! 
229,823 
58,398 | 

1 


297, 
236, 
61, 


1- 

,768 

,576], 
| 


H 

307,642! 
242,063 
65,579 j 

1 


324 J 
255, 
69, 


,843 
,659 

,184., 

» 


t 


1 , ! 
.! 174,474,' 

. 1 31, 081 j 


! 1 
1 175,113] 
v 144,525 
30,588 j 


1 

180,001 j 
147,942 
02 059 


1 

185,902 j 
153,719 
3^183j 


192, 
159, 
33, 


I 

,804{ 
,575 
, 229 j 


1 

199,920 j 
164,445 
35, 475 j 


218, 
180, 
38, 


,511 . 

,433" 

,078 




. ! 28,703! 
.} 24,851 


29,765! 
24,957 
4,608 j 


34, 

1\ 


,075 
,511 
,5641 


33, 143 j 
26,307 
6,836 j 


34, 

2 ?: 


,79oj 
,118 
,672j 


38J62! 
29 1*77 
9,28$ j 


IV 

l\ 


,436 
,483 




. ! 28,363! 
. 23,620 
. , 4,743, 


29, 143 | 
23,940 

9,203, 


27, 


,402[ 
>548 . 
,854j 


27,862.' 
22,867 
4,995 j 


27, 


,70lj 
,615 
086] 


26,390j 
21,253 
5,137 j 


26, 
20, 
6, 


,954 
,788 
,166 




•j l,348j 
812 

.j 536| 
1 1 


l,322j 
8511 

* 1 


1, 


,345! 
828 
517 j 


1,033 j 
598 
435| 




607' 
467 
140 ] 


858] 
705 
153 j 


r 


864 

702 
162 




•j 31,999! 
. 23,748 
. 8,251 


33,152! 
24,134 
9,018' 


36, 
24, 
11. 


1 

,096** 

,507 

,589 


1 

40,281 j 

26,332 

13/949 


8: 

15, 


1 

866! 
,417 
449 


1 

41,712! 

26,183 

15,529 


41, 
25, 
15, 


,078 
,783 
,295 





JouRc^'MIf ^In^nM* froh ^^e-cranting institutes. 



I 

TABLE M,. - FULL-TIME ^M^^^ UNIVERSITIES AND COLLEGES BY TYPE 



- TYPE OF ACTIVITY 


1 1973 I 
H 1 


1 1974 ! 


1975 


| 1976 j 


| 1977 


• 1 

! 1978 


r r 

| 1980 j 


PERCENT CHANGE 
"73-80 


TOTAL FTE^ „ 


• j 235. WO \ 


! 238.055^] 


244.381. 


4 1 

j 252.555 j 


1 : — : 

1 258.966 


1 — - — 1 

| 271.560 | 


1 H- 

282,173 I 


20.0 


RESEARCH* AND DEVELOPMENT . 
OTHER ACTIVITIES 


. ! 46,896 ! 
4 188,154 j 


47,952 ! 
190,103 j 


51,171 
193,210 


j 52,916 | 
j 199,639 | 
-1 — 1 


54,408 
204,558 


] 55,919 | 
j 215,641 | 
t 1 


57,116 ! 
225,057 j 


21.8 
19.6 



iW": 1 2J?ioKI A S g!I^Miai LV "OH DOaoRATE-GRANTING INSTITUTIONS. 



TABLE B;18. BACHELOR'S- AND HASTER' S-DEGREE RECIPIENTS COHPARED TO 
EHPLOYHENT BY SflENCE/ENGlNEERlNG FIELD: 1977 AND 1979 



• * [BACHELOR'S 
1 b DEGREE 

FIELD OF SCIENCE/ ENGINEERING {RECIPIENTS, 

-j 1977 

: 1 

TOTAL, ALL FIELDS ' 222.200 

ENGINEERING" * 45,800 

PHYSICAL SCIENCES ; ; 8 400 

ENVIRONHENTAL SCIENCES :.. 7 800 

HATH EHAT ICAL /COHPUT ER SCIENCES* . 18,100 

COHPUTER SCIENCES \\ 5,800 

HATHEHATICS 12 300 

LIFE SCIENCES 52 300 

PSYCHOLOGY 36 300 

SOCIAL SCIENCES 53 500 



NUMBER 
EHPLOYED 
IN FIELD, 
1979 



* PERCENT 
EHPLOYED 



HASTER' S 
DEGREE 
RECIPIENTS 
1977 



■ NUMBER 
EHPLOYED * 
IN FIELD, 
1979 



PERCENT 
EHPLOYED 



84.000 



37.8 



45.300. 



39,500 
3,700* 
2,800 

10,800 
4,900 
5,900 

18,200 
4,000 
5,000 



27,700 



86. 
44. 

35. 
59. 
84. 
48. 
34.8 
11. Q 
9.3 



14,900 
2,300 
2,100 
5,600 
2,600 
3.000 
8,100 
6,400 < 
5,900 



12,900 
1,300 
1,100 
3,200 

* 1,700 
1,500 
4,100 
3,300 
1,800 



86.6 
56.5 
52.4 
57.1 
65.4 
50.0 
50«6 
51.6 
30.5 



SOURCE: 



NATIONAL SCIENCE FOUNDATION 



TABLE B-19. 



4! 


YEAR 


1 r- 

UNIVERSITIES 
J AND COLLEGES j 


INDEX ! 
(1974-100) j 


IHDUSTRY ' 

c 


! IMOEX 
j (1974-100) 






1 f- 

*7,952 ! 


h- 

100.0 ! 

106.7 
^ 110.3 
113.4 
116.6 


\ 

360,000 
363,300 
364,400 
3*2,800 
403,700 
427,800 
If 


! . 100.0 
100.9 
101.2 
106.3 
112.1 
118.8 

1 , Z/ 

4 — I 






















:::} ftfH 























HUB* MinS^ra &s £s? M vra;!ifi ANTiNG »«™»««- 

SOURCE: NATIONAL SCIENCE FOUNDATION 




TABLE B-20. - FULL-TIH^ ""j™^*^ EMPLOYED^ UNIVERSITKS A HO COLLEGES 



FIELD OF EMPLOYMENT 



19*3 



1974 



1975 



1976 



1977 



1978 



1980 



TOTAL ...1 j 216.424 

ENGINEERS . . . . .^H^-23,485 

AERONAUTICAL AND ASTRONAUT I CAL 

ENGINEERS 1,334 

CHEMICAL ENGINEERS 1 529 

CIVIL ENGINEERS 3 730 

ELECTRICAL ENGINEERS 5 916 

MECHANICAL ENGINEERS v 4 455 

- .OTHER ENGINEERS j 6^21 

PHYSICAL SCIENTISTS ./T. \ 26,666 

ASTRONOMERS 2/....\> ; , 9 - 

CHEMISTS 13,397 

PHYSICISTS . 11 077 

OTHER PHYSICAL SCIENTISTS j 2 f l*L\ 

ENVIRONMENTAL SCIENTISTS \ 6,091 

ATMOSPHERIC SCIENTISTS 560 

EARTH SCIENTISTS 4,826 

OCEANOGRAPHERS 705 

OTHER ENVIRONMEtfWL SCIENTISTS 2/j 

MATHEMATICAL AND COMPUTER SCIENTISTS! 20,79+ 

COMPUTER SCIENTISTS 3/ 

MATHEMATICIANS 3/ j * 

LIFE SCIENTISTS \ 88,418 

AGRICULTURAL SCIENTISTS 13 906 

BIOLOGICAL SCIENTISTS ' 29 493 

MEDICAL SCIENTISTS 45 019 

OTHER LIFE SCIENTISTS 2/ j . 

PSYCHOLOGISTS j 14,777 

SOCIAL SCIENTISTS ..../.j 36,193 

ECONOMISTS T....; . 9 547 

POLITICAL SCIENTISTS ..: ' 8,187 

SOCIOLOGISTS ^ 9,686 

OTHER SOCIAL SCIENTISTS 8,773 



218.407 223.336 



229.823 



236.IJ2 



242.063 



22,764 ! 22,580 



1,023 
1,522 
3,832 
5,393 
4,255 
6,801 



26,849* 26,662 



14 , 075 
10,870 
1,904 

6,563 
571 
4„957 
.1,035 



22,157 
•3,667 
18,4*0 

88,497 
12,459 
31,494 
44,544 



36,620 
9,830 
8,396 



944 
1,603 
4,017 
5,409 
4,355 
6,453 



13,823 
10,940 
1,899 

I6.7B7 
559 
5,172 
1*056 



22,404. 
3,705 
18,699 

90,684 

13,235 
33,462 
43,987 



,14,957 15,973 



38,246 
10,169 

8,687 
10,744 

8,646 



22,937 

* ' 966 
1,637 
4,115 
5,466 
4,353 
6,55? 

27,077 

14,146 
10,838 , 
2,0934^ 

7,236 
601 
5,528 
1,107 



23,134 
'4,135 
18,999 

91,879 
12,942 
34,894 
44,043 



16,805 

40,755 
10,371 

9,073 
11,428 

9,883 



24,113 

968 
.1,680 
4,242 
5,596 
4,470 
7,414 

* 27, 541 

14,47tf* 

11,059 

^2,012 

7,963 
692 
5,911 
1,360 



/23L474 , 
4,581 
19,293 

94,325 
13,065 
36,895 
44,365 



17,316 

41,060 
10,696 
9,010* 
11,671 
.9,683 



24,667 

964 
1,722 
4,331 
6,399 
4,532 
7,611 

27,890 

14,735 
11,268. 
l,88r 

'8,169 
821 
5,960 
1,388 

'24,349 
4,782. 
19,567 

97,749 
13,705 
37; 656 
46,388 



17,413 

41,° 826 
10,851 
- 9,055. 
11,505 
10,415 



255.659 



26,525 

1,143 
1,898 



4,804 
7,950 

28,100. 

14, 3?1 
11,417 
T.466 

* 8,315 
786 
5,564 

26,049 
6,131 
19,918 

108,619 
14,429 
38,822 
50,784 
4,584 

16,756 

41,295 
11,118 
8,839 
10,877 
10,461 



9 / MtPZJU ^IJ.UIPI Collected only from doctorate-granting institutions. 

2/ DATA NOT AVAILABLE PRIOR TO 1980. 
3/ .DATA NOT AVAILABLE PRIOR TO 1974A 
SOURCE: NATIONAL SCIENCE FOUNDATION V 
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TABLE B-21. 



\ 7 
— FULL-TIMe\sCIENTI*TS 
8Y FIELD OF EMPLOYMENT 



AND ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES 
AND SEX:- JANUARY 1974-78 AND 1980 \t 



fi'Sld OF EMPLOYMENT 



1974 



MEN 



NOW EN 



1975 



MEN 



WOMEN 




1978 



MEN 



HOMEN 



1980 



MEN 



HOMEN 



TOTAL 



ENGINEERS ; 

AERONAUTICAL AND ASTRONAUT I CAL 

ENGINEERS ? ; 

CHEMICAL ENGINEERS 



XIYIL ENGINEERS ..... 
ELECTRICAL ENGINEERS 
MECHANICAL ENGINEERS 
OTHER" ENGINEERS 



-PHYSICAL SCIENTISTS , 

ASTRONOMERS 2/ 

CHEMISTS , 

PHYSICISTS 
OTHER PWSIcJL # SCiEMTiSTS*::> 



ENVIRONMENTAL SCIENTISTS ...... 

ATMOSPHERIC SCIENTISTS 

EARTH SCIENTISTS 

OCEANOGRAPHERS 

OTHER ENVIRONMENTAL SCIENTISTS 2/ 

•MATHEMATICAL AND COMPUTER SCIENTISTS 

COMPUTER SCIENTISTS 

MATHEMATICIANS 



LIFE SCIENTISTS 

AGRICULTURAL SCIENTISTS /!. 

BIOLOGICAL SCIENTISTS • 

HEDICAL SCIENTISTS 

OTHER LIFE SCIENTISTS 2/... 

PSYCHOLOGISTS 



SOCIAL SCIENTISTS 

ECONOMISTS \. 

POLITICAL SCIENTISTS ... 

SOCIOLOGISTS 

OTHER SOCIAL SCIENTISTS 



186. 2^3 



32.124 



22,425 

1,001 
1,500 
3,698 
5,347 
4,222 
6,657 

24,910 

12,690 
10,475 
1,745 

6,236 
532 

4,728 
976 



19,335 
3,282 
16,053 

70,756 
11,235 
25,823 
33,698 



11,769 

30,852 
9,042 
7,533 
7,672 
6,605 



339j 

22! 
221 
61 
57 

144 1 

1,939| 

1,385 
395 

*159j 

327 j 
39! 

229 
59 



2,822 
385 
2,437 

17,741 
1,224 
5,671 

10,846 



3,188 

5,768 
788 
863 
2,376 
1,741 



189.723] 


33.613 


227211 


369 


* 919j 


25 


1.578 


25 


3,771 


61 


5,336 


57 


4,325 


30 


6,282] 


171 


24,665 j 




12,395! 


/it 428 


10,554 


( 386 


1,716] 


183 


6,468! 


319 


, 525 


34 


4,949' 


223 


994J 


62 



38.927 



211.299 



72,63? 
11,685 
27,143 
33,811 



12,391 

31,870 
9,304 
7,788 
8,104 
6,674 




73,583 
11,777 
27,864 
33,942 



7,382 
955 
1,049 
3,042 
2,336 



24,071 

946 
1,690 
4,114 
5,505 
4,472 
7,344 

25 v 445 

13,010 
10,789 
1,646 

iU02 
*• 786 
5,549 
1,267 



20,880 
4,223 
16,657 

77,791 
12,469 
29,864 
35,458 



13,098 

34,249 
9,884 
7,975 
8,480 
7,910 



596 

18 

« 32 
128 
91. 
- 60 
«?67 

2,445 

1,725 
479 
241 

567 
• 35 
411 
121 



3,469 
559 
2,910 

19,958 
1,236 
7,792 

10,930 



4,315 

7,577 
967 
1,080 
3,025 
2,505 



25,818 

1,117 
1,834 
4,217 
6,286 
4,719 
7,645 

25,601 
758 
12,608 
1^919 



316 



7,657 
743 
5,167 
1,262 
485 

21,952 
5,224 
16,728 

84,392 
13,104 
30,601 
38,890 
1,797 



33,449 
10,008 
7,721 
7,912 
7,8p8 



44.360. 



707 

27 
59 
115 
112 
' 90 
304 

2,500 
68 
1,784 
498 

150 



658 
43 
399 
125 
91 

4,095 
907 
3,188 

24,227 
1,325 
8,239 

11,893 
2,770 



7,847* 
1,110 
1,119 
2,947' 
2,671 




1/ DATA MERE NOT COLLECTED IN 1973 AND 1979. 
2/ DATA NOT AVAILABLE PRIOR TO 1980. 
SOURCE: NATIONAL SCIENCE FOUNDATION 



15 

ERIC 



* c 



CONTROL AND 
LEVEL OF ATTAINMENT 



1975. 



ALL INSTITUTIONS j 

T0TAL : » \_222*2&- 

PH.D. OR SC.D * . j 122,760 

ED.D. 1/ o 

M.D., D.D.S., ETC 29,146 

MASTER Y S a .... 9 .. 54719 

BACHELOR'S .:. , j 

publicInstitutions I 
^total ; {oSi.fllS. 

S:8:^:?:.::::::::::::::::::::j "> 5 1 

bachelor's 

PRIVATE INSTITUTIONS ' j 

B:fc»*:?:.::::::::::::::::::::| "'"I 

bachelors 3;IS 



1976 



126,478 
£,376 
30,099 
53,717 
16,153 



161,755 



87,395 
2,690 
16,248 
42,785 
12,637 



*8.068 



39,083 
686 

13,851 
10,932 
3,516 



'977 



236 r 192 



131,056 
3,573 
30,834 
54,076 
16,653 



90,416 
2,908 
163*2 
43,388 
13,150 



49.768 



40,640 
665 
14,272 
10,688 
3,503 



1978 



242. P63 



135,601 
3,332 
31,633 
54,531 
16,966 



169.289 



93,139 
2,739 
16,425 
43,816 
13,170 



72.774 



42,462 

05, 2?8 
^0 715 
3,796 



1980 



140,477 
3,242 
34,608 
56,811 
20,521, 



-177.947 



96,266 
2,683 
17,409 
45,694 
15,895 



77,712 



44,211 
559 
17,199 
11,117 
4,626 



v AVERAGE 
ANNUAL 
PERCENT 
CHANGE 
1978-80 



1/ IN 1979. DATA HERE COLLECTED ONLY 
2/ DATA NOT AVAILABLE PRIOR TO 1976. 
SOURCE: NATIONAL SCIENCE FOUNDATION 



FROM DOCTORATE-GRANTING INSTITUTIONS. 



/ 



2.8% 



1.8 
-1.4 
4.6 
2.1 
10.0 



1.7 

-1.0 
3.0 
2.1 
9.9 



3.3 



2.0 
-2.9 
6.3 
1.9 
10.4 



TABLE B-23. -- U.S. SCIENTISTS AND ENGINEERS BY SEX: 
1974-78 * 



I 

SEX | 


1974 \ 


— i 
1 

1976 j 


1978 j 


PERCENT 


CHANGE 


\ | 




1 
\ 




1974-*6 


1976-78 


TOTAL. ALL U.S. SCIENTISTS AND! 
^ENGINEERS 


2.481.800 j 


\ 

1 

2.705.800 j 


2.741.400 j 


9.0 


1.3 




2,265,000 ! 
216,800 j 


2*455,800 
250,000 j 


2,475,300 ! 
266,100 j 


' B.4 
15.3 


.8 
6.4 


FULL-TIME SCIENTISTS AND 
ENGINEERS EMPLOYED AT 
UNIVERSITIES AND COLLEGES .. 


218.407 [ 


1 
1 

229.767 j 


242.063 J 


5.2 


*.4 




186,283 ! 
32,124 j 


194,273 ! 
35,484 j 


203,136 ! 
38,927 j 


4.3 
10.5 


4.6 
9.7 



SOURCE: NATIONAL SCIENCE FOUNDATION 



1 



>8 



TABLE 6-24. 



— FULL-TIME SCIENTISTS AND ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES 
BY TYPE OF INSTITUTION, CONTROL, 'AND SEX: JANUARY 1980 



TYPE OF INSTITUTION AND CONTROL 



TOTAL 



\heh 



NUMBER 



PERCENT OF 
TOTAL 



WOMEN 



NUMBER 



ALL INSTITUTIONS 

PUBLIC 

PRIVATE 



INSTITUTIONS GRANTING: 



DOCTORATE. IN SU 

PUBLIC 

PRIVATE 



MASTER'S IN SiE 
PUBLIC 4t... 
PRIVATE 



BACHELOR'S IN SIE 

PUBLIC 

. PRIVATE 



OTHER DEGREES 
PUBLIC .... 
PRIVATE ... 



2-YEAR INSTITUTIONS 

PUBLIC 

PRIVATE 



255,659 
177,947 
77,712 



1ST) ,433 
123,958 
56,475 

27,953 
22,082 
5,871 

20,788 
6,979 
13,809 

702 
455 
247 



25,783 
24,473 
'1,310 



211,299 
147,392 
63,907 



150,246 
103,374 
46,872 

23,467 
18,671 
4,796 

17,030 
5,929 
11,101 

634 
422 
212 



19,922 
18,996' 
926 



82.6% 

82.8 

82.2 



83.3 
83.4 
83.0 

84.0 
84.6 
81.7 

81.9 
85.0 
80.4 

90.3 
92.7 
85.8 



77.3 
77.6 
70.7 



44,360 
30,555 
13,805 



30,187 
20,584 
9,603 

4,486 
3,411 
1,075 

3,758 
1,050 
2,708 

68 
33 
35 



5,861 
5,477 
384 



SOURCE: NATIONAL SCIENCE FOUNDATION 



TABLE B-25. — PART-TIME SCIENTISTS AND ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES * 
BY TYPE OF INSTITUTION, CONTROL, AND SEX: JANUARY 1980 



1 




T 

W> | 






V 

MEN j 




ROM EN 


TYPE OF INSTITUTION AND CONTROL j 


NUMBER ! 






i , 1- 






i » 


c 1 






TOTAL 


! PERCENT OF ! 


NUMBER 


! PERCENT OF 


* 1 










1 T0TAb 1 






j TOTAL 




69 


184 


51 


,859 


! 75.0% j 


17 


325 


j ,25.0% 




45 


752 


33 


806 


73.9 


11 


946 


26.1 




23 


432 j 


18 


053 


I ? 7.0 | 


5>379 


I 23.0 


INSTITUTIONS GRANTING: 




















38 


078 ! 


29 


329 


! 77.0 ! 




749 


! . 23.0 




23 


678 


17 


673 


74.6 


| 


005 


25.4 




14 


400 { 


U 


,656 


! fi 0^9 j 


2 


744 


j 19.1 




9 


483 j 


6 


816 


! 71.9 ! 




667 


! 28.1 






216 




460 


71.8 


f 


756 


28.2 t 


BACHELOR'S IN^UE ! 




267 j 


\ 


356 


1 72.1 j 




911 


I 27.9 


6 


166 ! 


' 4 


,387 


! 71.1 j 


1 


779 


! -28.9 




1 


377 




997 


72.4 




380 


27.6 




4 


789 j 


3 


390 


j 70.8 | 


, 1 


399 


| 29.2 






162 j 




140 


! 86.4 ! 




22 


! 13.6 






53 




50 


94.3 




3 


- 5.7 






109 j 




90 


I 82.6 j 




19 


|, 17 - 4 




15 


4 

295 ! 


11 


,187 


! * 73.1 ! 




108 


| 26,5 




14 


428 


10 


,626 


73.6 




802 


26.4 






867 | 
i 




561 


1 64,7 I 

U->u 1_ 




306 


\ 35.3 

-» 



SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE 8-26. — UNEMPLOYMENT RATE OF U.S. SCIENTISTS AMD 
ENGINEERS BY SEX: 1*74, 1976, *ND 1978 ' 



YEAR AND SEX j LABOR FORCE j 

I I 

. : i i 

1 h 

197*, TOfAL j 2.288.000 j 

WOMEN . j 183,300 j 

1976, TOTAL j 2.'4*1.7rt j 

HEN • . . . ! 2 540 nnn I 

;homen /11?;?88 j 

197B, TOTAL [ 2.307.400 j 

|g* i j 2,270,400- j 

**** j 237,200 j 

SOURCE: NATIONAL SCIENCE FOUNDATION 



EMPLOYED 
SCIENTISTS 
AND fc 
ENGINEERS 



UNEMPL6YE0, 
SEEKING 
EMPLOYMENT 



UNEMPLOYMENT 
RATE 



2.248. yft 



2,072,100 
176400 

2-337. 20Q 



2,179,900 
197,200 

2.473.200 



2,241,700 
231,500 



39.800 



32,600 
7,200 j 

74.600 j 



60,100 
14,500 

34.400 



28,700 
5,700 



AmJL 



1.5 
3.9 

3,0. 



2.7 
6.8 



TABLE, B-27. — DOCTORAL SCIENTISTS AND ENGINEERS 
IN THE UNITED STATES BY RACE: 1973 AND 1979 



R£CE 



1973 



1979 



I 

j NUMBER 



tot al uaa^aia 



-t i 

[PERCENT ! 
< DISTRI- number 
j BUTION j 

H 1 — 1 

j inn n lw *«a 



MHITE [217,1X2 

MINORITIES/TOTAL I 12,296 

BUCK^....^... j 2l?42 



^100.0 j332.?*n 



AMERICAN INDIAN 



435 



asian ...:.,:...:::::::] 9,419 

NO REPORT .» j 9,505 



90.9 293,491 



5.1 
0.9 
0.2 
4.0 



26,365 
3,707 
964 
21,694 



4.0 j 12,424 



PERCENT 
DISTRI- 
BUTION 



100-0 



88.3 

7.9 
1.1 
0.3 
6,5 

• 3.7 



SOURCE: 



RECIPIENTS CIEi,CE F0UNOATI0H » SURVEY 0F DOCTORATE 



FIELD 



1973 



1979 



MHITE 



BLACK 



"j 1 \ — 1 1 1 

AMERICAN j ASIAN / ' ! AMERICAN! 

j INDIAN j PACIFIC J MHITE BLACK -INDIAN 
• j \y j I iLAHUbK ||| 



ASIAN / 
PACIFIC 
ISLANDER 



PERCENT CHANGE, 1973-79 



MHITE 



SLACK 



AMERICAN 
INDIAN 



ASIAN / 
PACIFIC 
ISLANDER 



TOTAL 

ENGINEERS 

PHYSICAL SCIENTISTS .... 
ENVIRONMENTAL SCIENTISTS 
MATHEMATICAL AND 

COMPUTER SCIENTISTS .. 

IFE SCIENTISTS 

SYCHOLOGISTS 

SOCIAL SCIENTISTS 



ML22Z. 



1.3B1 



2i. 



W.3 Q9 ! 2. llg 



3St 



11,467 
19,283 
4,830 

10,575 
35,658 
13,263 
20,846 



66 
271 

115 
455 
171 
297 



26 
34 
13 

10* 
74 
43 
74 



1,001 
1,093 
120 

494 
1,541 
115 
791 



14,686 
23,724 
5,750 

12,936 
46,199 
16,981 
32,033 



89 

235 
4 

133 

$ 

680 



-ilfi. 



15 1 
120 
11 

52. 
168 
136 
116 



5.C26 



31-6 



53.4 



125.5 



1,642. 
1,799 
191 

941 
3,334 

229 
1,690 



28.1 
23.0 
19.0 

22.3 
29.6 
28.0 
53.7 



34.8 
-13.3 
-33.3 

15.7 
42.0 
93.6 
129.0 



-42.3 
252.9 
-15.4 

420.0 
127.0 
216.3 
56.8 



64.0 
64.6 
59.2 

90.5 
116.4 

99.1 
113.7 



SOURCE: NATIONAL SCIENCE FOuftDATION, SURVEY OF DOCTORATE RECIPIENTS 



ERLC 



53 



53 



TABLE B-29. — UNEMPLOYMENT RATE OF U.S. SCIENTISTS AND 
ENGINEERS BY .RACE: 1*74, 1976 , AND 1976 



YEAR AND RACE 



LABOR FORCE 



-t- 



EHPLOYED 
SCIENTISTS 

AND 
ENGINEERS 



UNEMPLOYED, 
SEEKING 
EMPLOYHENT 



UNEMPLOYMENT 
RATE 



1974, TOTAL ...\ | 2.288.000 } 

HHITE ! 2,168,500 \ 

8LACK* 35,500 

ASIAN > 41,200 

OTHER j 22,800 j 

1976, T0TAL j 2.451.700 ! 

HHITE j 2,348,200 j 

BLACK v 36,000 

ASIAN A 42,600 

OTHER 3 j 24,800 j 

1978, TOTAL ....i j 2.507.600 ! 

NHITE jr. ; ! 2,393,600 ! 

-8 LACK ZJ<. 39,600 

ASIAN .....f. 51,300 

OTHER I 23,200 



2.248.200 



39.800 



2,152,900 
32,500 
40,500 
22,500 

2.377.200 



35,600 
3,000 
700 
300 

74 . W 



2,276,800 
33,000 
41,400 

° 23,800 . 

2.473.200 



69,400 
3,000 
1,200 
1,000 

34.400 



2,360,900 
39,000 
• 50,500 
22,800 



32,700 
600 
600 
400 



1.6 
8.5 
1.7 
1.3 

3.0 



3.0 
8.3 
2.8 
4.0 

1,4 



1.4 
1.5 
1.6 
1.7 



SOURCE: -NATIONAL SCIENCE FOUNDATION 



TABLE B-30. 



SCIENTISTS AND ENGINEERS EMPLOYED AT UNIYERSITIES AND COLLEGES 
BY TYPE: JANUARY 1975-78 AND 1980 1/ 



.TYPE OF ACADEMIC EMPLOYMENT 


1 

I 1975 

: — 1 


! 1 

j. 1976 - 


r f977 


1978 


r 

1980 * 






i 

! 288 


221 


■- — 

297.768 


307. *42 


324 


843 


POST DOCTORATES 2/ 


..j 16,660 


! » 


034 


18,653 


i9,753 


18 


589 


ALL OTHERJkCADEHIC SCIENTISTS AND 


1 
















* 


j 271 
-i 


187 


279,115 

i 


287,889 



306 


254 



1/ DATA ON POSTDOCTO RATES HERE NOT COLLECTED IN FALL 1976.- 

2/ AT DOCTORATE-GRANTING INSTITUTIONS ONLY;DATA ARB FOR FALL SEMESTER OF PRECEDING YEAR. 
SOURCE: NATIONAL SCIENCE FOUNDATION 



TABLE B-31. — POSTDOCTORATES. GRADUATE RESEARCH ASSISTANTS, AND R&D EXPENDITURES 
IN DOCTORATE-GRANTING INSTITUTIONS BY SCIENCE/ENGINEERING FIELD: FISCAL YEAR 1979 

(DOLLARS IN HILLIONS) 





r 

j POSTDOCTORATES 
1 


i -i 

j GRADUATE RESEARCH 
| ASSISTANTS 


R&D EXPENDITURES 


FIELD 


■ i 




■ 










1 , 1 


PERCENT 


1 


PERCENT 




PERCENT 




j NUMBER 


DISTRI- 


j NUMBER 


DISTRI- 


AMOUNT 


DISTRI- 




1 1 


BUTION 


1 


BUTION 




BUTION 




■! 1 

j 18.589 j 


100.0 


H r 

j 48.497 




j 100.0 


! S 5.093 


100.0* 




j 1,073 ! 


5.8 


! 12,684 


i 26.2 


! 708 


13.9 


PHYSICAL SCIENCES 


4,028. I 


. 21.7 


7,740 


16.0 


543 


10.7 


ENYIRONMENTAL SCIENCES 


1 329 


~ 1.6 


| 3,452 


; 7.1 


| 420 


8.2 


MATHEMATICAL AND COMPUTER 
















! 203 


- 'l.l 


j 1,526 


| 3.4 


141 


2.8 


LIFE SCIENCES 


12,089 


65.0 


* 15,129 


31.2 


2,785 


54.7 




456 


2.5 


2,333 


4.6 


93 


1.8 


SOCIAL SCIENCES 


i 41 i 


2.2 


j 5,533 


| 11.4 


. 278 


5.5 


OTHER SCIENCES, N.E.C 


i 




1 


1 


j - 125 
i 


2.5 



SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE B ""H^X^.E2 ST 5 OCTORATES i GRADUATE RESEARCH ASSISTANTS, AMD RID EXPENDITURES IN 
DOCTORAT E -GRANT I NG INSTITUTIONS BY SOURCE OF SUPPORf : FALL 1974-77 AND 1979 

_ (DOLLARS IN MILLIONS) 



SOURCE OF SUPPORT 



FALL 



" 1 

POSTDOCTORATES,' TOTAL 1/ j ' U.66Q 

, FEDERALLY SUPPORTED .' [ 11.797 

NONFEDERALLY SUPPORTED . . . . . . . . . . . . . ! | 41863 

GRADUATE RESEARCH ASSISTANTS, TOTAL 1/ .( 39,611 

FEDERALLY SUPPORTED I 22.317 

NONFEDERALLY SUPPORTED \ 11,29* 



' 1 1 j- 

1974 I 1975 j. 1976 [ 



1977 



1979 



j 17.034 { 18.653 j 19.7*3 j la.gM 



12,019 
5,015 



13,166 
5,487 



13,454 
6,299 



23,086 
17,061 



24,427 
18,301 



25,193 
18,721 



FISCA' EAR 



1974 



1975 [ 1976 -j 



1977 



13,823 
4,766 



40,147 j 42,728 j 43,914 \ 48,497 



27,829 
20,668 



1979 



R *9J?P E ? I ? ITURES (CONSTANT DOLLARS), \ \ \ 1^1. 

T0TAL V j £ 2.635- j S 2.709 j $ 2.775 j j 2.834 j * a.iM 

FEDERAL SOURCES \ 

NONFEDERAL SOURCES j 



1,774 
861 



1,817 
891 



1,871 j 
903 j 



1,906 
927 



2,070 
1,058 



V: gATA HERE NOT COLLECTED IN FALL 1978, 
2/ .BASED ON 6NP IMPLICIT PRICE DEFLATOR 
SOURCE: NATIONAL SCIENCE FOUNDATION 



EXPRESSED IN 1972 DOLLARS. 



TABLE B-33 



- POSTOOCTORATE^I N^OOC^RATE^RANTI NG^ I JJ| ™J 1 0N |^Y SCIENCE/ENGINEERING FIELD, 



CITIZENSHIP 



FOREIGN 



PERCENT 
NUMBER DISTRI- 
BUTION 



~ j 1 ! T 

I | 1 CONTROL 

1 j 1 - , 

FIELD * j NUMBER j ggCgT f PUBLIC j PRIVATE 

•BUTION j j 

j PERCENT PERCENT 

! NUMBER DISTRI- NUMBER DISTRI- 

I 1*1 I BUTION j BUTION 

Z j j 1 1 1 1 

T0TAL : • • j 18.589 j 100.0 j 10.268 j 100.0 j g.321 j 1Q0 ft 

ENGINEERING \ 1,0731)! 5 8 1 546 1 5 3 ' Kot I c * 

PHYSICAL SCIENCES .... 4 028 2K7 ! 2 405 1 23 4 * 1 f 23 iM 

ENVIRONMENTAL SCIENCES .... 329J 1 8 205 1 2 0 1 'li! ' l Vl ' 

MATHEMATICAL AND COMPUTER 6 205 I 2,0 ! 124 I l ' 5 

SCIENCES 203)1 1.1 95 1 09' ifw I 1 * 

SOCIAL SCIENCES j, lh j. \\ j l§f j \% I ft? I \\' 

1 1 1 1 ' 

SOURCE: NATIONAL SCIENCE FOUNDATION 



j * *.Q7S j 100,0. 



663 
1,992 
112 

94 
3,079 



10.9 
32.8 
1.8 

1.5 
50.7 
*0.6 

1.7 




TABLE B-34* — POST DOCTORATES AND OTHER "N ON FACULTY DOCTORAL RESEARCH *taff ~1 
IN ALL GRADUATE INSTITUTIONS BY SCIENCE/ENGINEERING FIELD AND SExt FALL 1979 1 



V j . POSTDOCTORATES 

FIELD j. ' 

1 1 

j TOTAL j HEN J HOHEN 

: : H= 1 1 

T P TAL j 18.639 [ 15,350 j- a.a»« 

ENGINEERING \ 1,073 ! 1.024 ! 49 

PHYSICAL SCIENCES ... J 4 059 J 3 673 386 

ENVIRONMENTAL SCIENCES '329 1 293 36 

MlFWA&\:l C(m?m ™ SCIENCES ^203 181 22 

awa*^.::::::::::::^:: »•» 9 1J2. 2 11S 

SOCIAL SCIENCES j Xl\ j 268 } 146 



OTHER NON-FACULTY DOCTORAL 
RESEARCH STAFF 

1 1 

TOTAL j HEN j HOHEN 




265 
469 
105 
108 
1,50* > 



H 

2.080 | 

253 ! 
414 
98 



•97 j 
>™ . 1,054 
63 30 
181 134 



12 
55 
7 
11 
452 
33 
47 



SOURCE: NATIONAL SCIENCE FOUNDATION 
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TABLE B-35. — TOTAL GRADUATE ENROLLMENT IN INSTITUTIONS OF 
HIGHER EDUCATION BY FIELD: 1974-79 



FIELD 


j 1974 


T 

j 9 1975 


T 

j 1976 


! 1977 


J 1978 


| ,* 1979 


TOTAL, ALL GRADUATE 

STUDENTS 1/ 


— 1 

.j 1.194.090 


J 1.. 267. 537 


j 1.089.290 


j l.O?0.4« 


J l f 0«3.413 


1 . 
j, 1.07.4.92* 


SCIENCE AND 9 ENGINEERING 2/.. 


.j 267,012 


| 295,608 


{ 300,387 


| 309,580 


| 310,380 


\ 321,770 


ALL OTHER FIELDS 


.j 927,078 


j 971,929, 
i 


j 788,903 


| 780,883 


| 773,033, 
i 


j- 753*152 t 



V AT AlL GRADUATE INSTITUTIONS, AS REPORTED BY NATIONAL CENTER FOR EDUCATION STATISTICS, DEPARTMENT 

OF EDUCATION, SURVEY OF OPENING FALL ENROLLMENT IN HIGHER EDUCATION, ANNUAL SERIES. 
2/ AT DOCTORATE-GRANTING INSTITUTIONS ONLY, AS REPORTED BY NATIONAL SCIENCE FOUNDATION, SURVEY OF 
m GRADUATE SCIENCE STUDENTS AND POSTDOCTORATES, ANNUAL SERIES. 

SOURCE: NATIONAL SCIENCE FOUNDATION . ♦ 



TABLE 8-36. — SCIENCE/ENGINEERING GRADUATE STUDENTS AND SCIENTISTS AND ENGINEERS 
BY TYPE OF GRADUATE INSTITUTION: 1974-80 




TOTAL, ALL 

GRADUATE 
INSTITUTIONS 



DOCTORATE- 
GRANTING 



MASTER 'S- 
GRANTIN8 



ATE STUDENTS, FALL SEMESTER: 



7 



SCIENTISTS AND ENGINEERS, -JANUARY: 

m5 

1976 

1977 '. 

1978 ; 

1979 

1980 , .... 



337, 91§ 
344,641 
358,683 

375,26$ 



214,076 
219,045 
227,594 
238,682 



255,94' 



267,012 
' 295,608 
300,387 

iioliSS 

321,770 



180,001 
185,902 
192,804 
199,920 
210,441 
218,511 



42, 30^ 
44,254 
49^103 

53,49$. 

34,075 
33,143 
34,790 
38,762 

37, 43$ 



1/ DATA ON GRADUATE STUDENTS MERE COLLECTED ONLY FROM DOCTORATE- 
GRANTING INSTITUTIONS IN 1974 AND 1978: DATA ON SCIENTISTS AW) 
* ENGINEERS HERE COLLECTED ONLY FROM DOCTORATE-GRANTING 
INSTITUTIONS IN 1979. 

SOURCE: NATIONAL SCIENCE FOUNDATION 



TABLE 8-37. 



NUMBER OF DEGREES GRANTED BY INSTITUTIONS OF HIGHER EDUCATION 
8Y LEVEL AND FIELD: 1974-79 



LEVEL AND FIELD 



ACADEMIC YEAR 



1973-74 



1974-75 



1975-76 



1976-77 



1977-78 



1978-79 



1.008.654 



9*7.922 



997 r S04 



305,062 
61,025 
642,567 

278,259 



294 
70 
622 



,920 
,058 
,944 



293,651 



292,174 
79,126 
626,204 

313.00% 



288, 
82, 
622, 



~ BACHELOR'S AND FIRST 

PROFESSIONAL DEGREES, TOTAL 

SCIENCE AND ENGINEERING .. 

HEALTH FIELDS 

ALL OTHER FIELDS 

MASTER'S DEGREES, TOTAL 

SCIENCE AND ENGINEERING .. 

• HEALTH FIELDS 

ALL OTHER FIELDS 

DOCTOR'S DEGREES, TOTAL 

SCIENCE AND ENGINEERING 

HEALTH FIELDS 

ALL OTtJER FIELDS 

SOURCE: NATIONAL CENTER FOR EDUCATION STATISTICS, DEPARTMENT OF EDUCATION 



993.008 



997.165 



543 
378 
087 



31A.341 



288,167 
86,012 
622,986 

31?. 816 



54,175 
9,741 
214,343 

33.826 



53 
10 
228 



,852. 
,842 
1957 



34.086 



54,747 
12,696 
245,558 

34.076 



56, 
13, 
248, 



731 
092 
418 



33.244 



56,237 
14,483 
242,096 

32.156 



17,865 
578 
15,383 



,784 
618 
,684 



17,288 
577 
16,211 



937 
538 
769 



16,196 
654 
15,306 



1000*62 



288,625 
89,951 
621,986 

302.075 



54,456 
15,637 
231,982 

32.756 



16,363 
718 
15,675 



v 



61 



TABLE B-38. —GRADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUTIONS 
BY STATUS AND SCIENCE/ENGINEERING FIELD: FALL 1974-79 



JL 



STATUS AND FIELD 



FULL TIME, TOTAL 

ENGINEERING 

PHYSICAL SCIENCES .... 
ENVIRONMENTAL SCIENCES 
MATHEMATICAL/ 

COMPUTER SCIENCES .. 

LIFE SCIENCES 

PSYCHOLOGY 

SOCIAL SCIENCES 

PART TIHE, TOTAL 

ENGINEERING 

PHYSICAL SCIENCES .... 
ENVIRONMENTAL SCIENCES 
MATHEMATICAL/ 

COMPUTER SCIENCES .. 

LIFE SCIENCES 

PSYCHOLOGY 
SOCiAt 



1974 



1975 



1976 



1977 



1978 



H f- 

| l?5.*Otj 


h 

210.822 j 


H 

214.729) 


H 

218.44?] 


216.849] 


224.057 






! 33*717[ 
J21.416 
j 8,201 j 


37, 138 j 
• 21,443 
8,672] 


36,437' 
21,787 
9,298] 


36,78l1 
21,933 
9,593{ 


37,026.' 
21,657 
9,695] 


39,282 
21,922 
9,919 




* 
* 


j 13,409| 
54,650 
18,906 

! 45 » 607 ! 


13, 839 ! 
59,236 
19 775 
50,719] 


14,289! 
61,649 
21,546 v 
49,723] 


13,782] 
64,138 
21,413 
50,805j 


13,461 ! 
64,847 
20,620 
49,543] 


13,959 % 
66,536 
20,705 
51,734 


• y 




{ .7L106J 


84.78*! 


85.658] 


*1.135j 


93.531 j 


?7f713 . 





23 f 433 
3,325 
1,748 

6,846 



27,991 
3,342j 
2,00&l 

7,24f 



28,212 
3,467, 

2,04? 2,244 



11,856 13,837 



7,308 
15,123 
jb.,799 1 



29,398 
3.356 J 

I 

7,243] 
18,96^ 



ft 



28,543 
3,380 
2,138 

7,671 
20,125 
-7^243 



1979 



SOURCE: NATIONAL SCIENCE FOUNDATION 



iJA5i:!«S:?!vr:ufy!]k" TIME SCIENCE/ENGINEERING. GRADUATE STUOENTS 
IN DOCTORATE-GRANTING INSTITUTIONS BY LEVEL OF^ STUDY: FALL 1974-79 



29,355^ 

3^,335 
2,324 

8,473 ' 
20,507 

-7 T 267 



22,984j 22,707j 22,892 j 24,431 j 26,452 



YEAR ' % ' | TOTAL 

, * I 

: H 

1974 ..: I 195,906 

1975 \ 210,822 

1976 214,729 

1977 218,445 

1978 2lS:849 

1979- [ 224*057 

* ' ^- 

SOURCE: NATIONAL SCIENCE FOUNDATION 



FIRST 
YEAR 



. BEYOND 
FIRST YEAR 



73,745 
79,459 
78,458 
80,713 
74,456 
73,263 



122 #161 
131,363 
136,271 
137,732 
142,393 
150,794 



TABLE B-40. — FULL-TIME SCIENCE/ENGINEERING GRADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUTIONS 

BY SOURCE OF MAJOR SUPPORT: FALL 1974-79 



^— I 

SOURCE OF MAJOR SUPPORT 


1974 j 


1975 j 


1976 | 1977 j 


1978 ] 


1979 - 




195..?%} 


210.822] 


1 h 

214.729] 218. AAS j 


216.S4*! 


224.057 


FEDERAL- SUPPORT 

INSTITUTIONAL SUPPORT l/..~. 
OTHER OUTSIDE SUPPORT ....C>vJ 
g SELF-SUPPORT ; /} 


48,007j 
75,396 
16,380 
V 56,123 


48,289j 
77,286 
16,857 
68,390 j 
u 


48, 6I4! 50, 50l! 
79,508 * 80,860 
17,688 18,258 
68,919] 68,826] 

1 


51,302! 
79,902 
19,265 
66,380j 
1- 


52,978 
83,048 
20,128 
67,903 





1/ INCLUOES SUPPORT FROM STATE A|)Dl LOCAL GOVERNMENTS. 
SOURCE: .NATIONAL SCIENCE FOUNDATION 



62 
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TA 5kf»Sr4Ji,rr F ?BI RAL OBLIGATIONS TO UNIVERSITIES AMD COLLEGES FOR FELLOWSHIPS 
TRAINEESHIPS, AND TRAINING CHARTS BY SCIHNCE/ENGINEERING nELO: 



FY 1973-7* 



(DOLLARS IN THOUSANDS) 



FIELD 



r~ 

I 

1973 j 
i 



1974 



1975 



1976 



1977 



1978 



1979 



TOTAL 

ENGINEERING ^ 

PHYSICAL- SCIENCES^ 

ENVIRONMENTAL SCIENCES 

MATHEMATICAL/COMPUTER SCIENCES 

LIFE SCIENCES 

PSYCHOLOGY 

SOCIAL SCIENCES 

OTHER SCIENCES, N.E.C. . 



S 287.210| S 326.600 * 3 01.273 * 174.H71 



12 


631 j 


40^361 j 


10,821 


3 


901 j 


' 4,051 j 


3,238 


4 


124 j 


4,927} 


3,285 


3 


189 j 


3,975 j 


2,389 


179 


222 j 


225,575 j 


135,600 


20, 


513! 

> l 


27,209 j 


12,819 


43 


515} 


♦0,741 j 


30,243 


20, 


lis! 


9,761 j 


2,878 



| - 8, 100 I 10,015j 
j 3,049j 3,675j 



1.629J 
l.*56j 



j 105,63lj 118,799j 
| 9,54lj l>,274j 



39,743' 



j 5,222j 1P,514« 



S 1H4.671} t 205. *65 
12,626 
1,441 
663 
558 
130,840 
H.937 
20,311 
22,489 



* 204. 80S 



764 
1,875 



21,755 



13,682 
5,473 
1,507 
1,558* 
136,009 
15,296 
18,198 
13,082 



SOURCE: NATIONAL SCIENCE FOUNDATION 



TABLE B-«. - FULL— TIME SCIENCE/E^^NEERING^GRADUATE STUOENTS^OOCTORATE-GRANT.NG .NSTnUT.ONS 



TYPE OF MAJOR SUPPORT J 1974 

■ " : 1 

TOTAL j 195.906 

FELLOWSHIPS AND TRAINEESHIPS \ ' 38,499 

-RESEARCH ASSISTANTSHIPS 39 611 

TEACHING ASSISTANTSHIPS 46 201 

OTHER \TYPES OF SUPPORT j *7l|595 

IL 2i TA H * RE M0T COLLECTED IN FALL 1978. 
SOURCE: NATIONAL SCIENCE FOUNDATION 



1975 



1976 



1*777 



1979 



210.E22 [ 3 14.729 ! 91H.445 



38,814 
40,147 
47,364 
84,497 



37,489 
42,728 
48,327 
86,185 



39,208 
43,914 
48,692 
86,631* 



224 ,057 



i 



39,073 
48,497 
49,777 
86,710 



TABLE B-43. 4 FULL-TIME GRADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUTIONS 
BY SEX iND SCIENCE/ENGINEERING FIELD: FALL 1974-^ AND 1979 1/ 



SEX ANE7 FIELD j 1974 

1 « : 1 : 

TOTAL ^195,906 

HEN, TOTAL I ...j_IAi^Z*_ 

ENGINEERING j 32.350 

PHYSICAL SCIENCES r.... 18 837 

ENVIRONMENTAL SCIENCES 7 231 

MATHEMATICAL/COMPUTER SCIENCES 10 897 

LIFE SCIENCES 37 513 

PSYCHOLOGY n 531 

SOCIAL SCIENCES j 3l!217 

HOMEN, TOTAL .* ! ' 46.330 

ENGINEERING j 1,3*7 

PHYSICAL SCIENCES **2!579 

ENVIRONMENTAL SCIENCES 970 

MATHEMATICAL /COMPUTER SCIENCES 2,512 

LIFE SCIENCES 17 137 

PSYCHOLOGY 7 375 

SOCIAL SCIENCES 14 390 

N I 

1/ DATA HERE NOT COLLECTED IN FALL 1978. 
SOURCE: NATIONAL SCIENCE FOUNDATION 



1975 



I 



1976 



-+- 



I 



1977, 



1979 



-h 



210,822 



j 214, 729 J 
1 156.853 [ 



218,445 



224,057 



35,257 
18.742 
7;515 
11,128 
39,862 
11,488 
34,565 



1,881 
2,701 
1,157 
2,711 

19,374 
8,287 

16,154 



155.233 



1*2.772 



34,404 
18,853 



7,802 > 
11,406 
39,491 
12,361 
32,536 



52.265 57.H76 M.w 



34,454 
' 18,873 
7,981 
10,987 
39,285 
11,823 
31,830 



2,033 
2,934 
1.496 
2,883 

9,185 
j 17,187 j 

_i 1 



35,947 
18,600 
7,854 
11,063 
37,727 
10,579 
31,002 

71.285 



2,327 
3.06T) 
1,612 
2,795 

24,853 
9,590 

18,975 



3,335 
3,322 
2,065, 
2,896 

28,809 
•10,126. 

20,732 



ERLC 



63 



TABLE B-44. SCIENCE /ENGINEERING, DOCTORATE RECIPIENTS 
BY SEX AMO SCIENCE/ENGINEERING. FIELD: JUNE 1974-79 



SEX AND FIELD 



1974 


1975 j 


1976 


| 1977 


1978 j 


1979 


19 , 086 


19,048 j 


18,790 


| 18,281 


j 17,956 j 


^18^247 


16.382 


16.047 j 


15,628 


j 14.989 


14.430 [ 


14.393 


3,U0 
2,895 
637 


2,909 ! 
2,793 
658 \ 


2,738 
2,615 
643 


< 2,567 
2,475 
632 


!* 2.370 j 
2,363 
5*2 j 


2,431 
2,382 
588 


- 1,081 
3,935 
1,796 
2,928 


1,039 ! 
3,940. 
1,876 
2,832 j 


890 
3,892 
1,932 
2,918 


831 
3,810 
1,879 
**2,795 


828 ! 
3,805 
1.926 
2,576 j 


832 
3,886 
1,824 
2,450 


2.704 


3.001 J 


3.162 


j 3.2?2 


[ 3.«6 | 


3.854 


34 

231 
37 


"50 j 
262 
36 [ 


53 
243 
71 


J V i • 

74 
244 
59 


I 53 | 
248 

61 1 


63 
293 
58 


115 
855 
791 
641 


110 ! 
944 
873 
726 


• 113 
949 
946 
787 


! 128 
957 
1,081 
749 


131 j 
1,082 

1,133 
82ft- 


145 
1,190 
1,257 

848 



TOTAL 



MEN, TOTAL 



ENGINEERING :.. 

PHYSICAL SCIENCES 

ENVIRONMENTAL SCIENCES 
MATHEMATICAL/ , 

COMPUTER SCIENCES ,.. 

LIFE SCIENCES ... 

PSYCHOLOGY 

SOCIAL SCIENCES 



WOMEN, TOTAL 



ENGINEERING , 

PHYSICAL SCIENCES 
ENVIRONMENTAL SCIENCJ 
IH&4TICAL/ 
COMPUTER SCIENCES 

LIFE SCIENCES , 

PSYCHOLOGY 

SOCIAL SCIENCES ... 



cn 1 

\ PH 

Ven 1 

nA 



SOURCE: NATIONAL RESEARCH COUNCIL, SURVEY OF &RNED DOCTORATES 



TABLE B-45. — HOMEN IN SCIENCE AND ENGINEERING BY FIELD: 1970^ND 1979 



.FIELD 



EMPLOYED LABOR 
FORCE, 1978 



NUMBER 



PERCENT 
DISTRI- 
BUTION 



DOCTORATE 
RECIPIENTS, 
JUNE 1979 
9 



J 

FULL-TIME GRADUATE 
ENROLLMENT. 
FALL 1979 \/ 



NUMBER 



PERCENT 
DISTRI- 
BUTION*; 



NUMBER 



PERCENT 

8ISTRI- 
UTION 



TOTAL 

ENGINEERING 

PHYSICAL SCIENCES .... 
ENVIRONMENTAL' SCIENCES 
MATHEMATICAL/COMPUTER 

SCIENCES 

LIFE SCIENCES 

PSYCHOLOGY 

SOCIAL SCIENCES 



2**rl«hj 100.0 



3.854 



100-0 



71.285 



22|8oS 
8,600 

62,500 
72,200 
36,000 
42,200 



8.2 
11.6 
3.2 

23.5 
27.1 
13.5 
15.9 



63 
293 
58 

145 
1,190 
1,257 

848 



1.6 
7.6 
1.5 

3.8 
30.9 
32.6 
22.0 



3,335 
3,322 
2,065 

2,896 
28,809 
10,126 
20,732 



100.0 



4.7 
4.7 
2.9 

4.1 
40.4 
14.2 
29.1 



1/ AT DOCTORATE-GRANTING INSTITUTIONS ONLY. 

SOURCE: NATIONAL SCIENCE FOUNDATION AND NATIONAL RESEARCH COUNCIL, 
SURVEY OF DOCTORATE RECIPIENTS. 
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TABLE 1-44. — FULL* 



•TIME GRADUATE STUDEMTS^ni ^^I^^I^^jTinJTIWIS BY SEX, SOURCE OF HAJOR SUPPORT, 



SOURCE OF E NAJOR SUPPORT 



TOTAL 



ENGINEERING 



iNEgRI 



PHYSICAL 
SCIENCES 



ENVIRON- 
MENTAL 
SCIENCES 



MATHE- 
MATICAL 
SCIENCES 



LIFE 
SCIENCES 



PSYCHOLOGY 



TOTAL: 

TOTAL, ALL SOURCES 



V 



224.057 



FEDERAL. TOTAL 

OEPT OF OEFENSE^ - ! 

OEPT OF HEN, TOTAL 
NIH 

other'hem' WWW 

NSF 

ALL OTHER FEDERAL 



INSTITUTIONAL SUPPORT 



OTHER OUTSIDE SUPPORT, TOTAL 

ALL OTHER U.S \ 

FOREIGN 



SELF-SUPPORT 

MEN: 

TOTAL, ALL SOURCES 



FEDERAL, TOTAL 

DEPT OF DEFENSE ... 
DEPT OF HEM, TOTAL 
NIH 

other'heh".!;;.*.'; 

NSF .../> 

ALL OTHER FEDERAL \ 



6f«R 

tutVom, 



INSTITUTIONAL SUPPORT 

OTHER OUTSIDE SUPPORf, TOTAL 

AfcfefcDTHER U.S 

FOREIGN 



52,978 
4,998 
22,714 
11,959 
10,755 
9,272 
15,994 

B3,048 

20,128 
12,549 
7, 559 

47,903 



152,772 

34,523 
4,584 

11,384 
7,434 
3,750 
7,771 

12,780 

58,402 

15,748 
9,230 
4,538 



SELF-SUPPORT 

WOMEN: 

TOTAL, ALL SOURCES 



. j 42,079 



FEDERAL. TOTAL 

DEPT OF DEFENSE .... 
DEPT OF HEH, TOTAL . 
NIH 

other* hem*;i;;;;;; 

NSF 

ALL OTHER FEDERAL .. 
INSTITUTIONAL SUPPORT 



OTHER OUTSIDE SUPPORT, TOTAL ... 

ALL OTHER U.S 

FOREIGN . ! 



SELF-SUPPORT j 25,824 



71,285 

14,455 
412 

11,328 
4,323 
7,005 
1,50* 
3,214 

4,340 
3,339 
1,021 



2**2* 



13. 9S? 



11,004 
2,770 
1,094 
504 
. 592 
2,411 
4,729 

11,342 

5,771 - 

3,798 

1,973. 

,11,143 

35,947 

20,203 
2,477 
928 
437 
491 
2,250 
4,348 

10,294 

5,333 

3,448* 

1,885 

10, U5 



3,335 

. 803 
93 
148 
47 
101 
* 141 
381 

1,044 

438 
350 
88 

1,028 



7,447 
472 
1,548 
1,399 
'149 
2,949 
2,258 

11,543 

1,441- 
1,044 
395 

1,471 



18,400 

4,512 
404 
1,251 

i:Si? 

9,404 

1,250 
904 
344 

1,232 



3,322 

935 
48 

317 
272 

45 . 
319 
231 

1,937 

211 
142 
49 

239 



3,414 
392 
254 
44 
210 
1,274 
1,492 

3,472 

-835 
511 
324 

2,198 



7,854 

2,743 
350 
174 
31 
145 
1,034 
1,203 

2,4.49 

• 703 
402 
301 

1,739 



2,045 

451 

* 78 
13 
45 
242 
289 

823 
459 



7 



1,4; 

424 
144 
101 
43 
575 
287 

7,924 

997 
583 
414 

3,404 



ai,043 

1,234 
382 
107 
82 
25 
502 
245 

4,184 

797 
452 
345 

2,844 



2,894 

194 
44 
37 
19 
18 
73 
42 

1,740 

200 
131 
49 

740 



44.534 j 
20,445 «t! 


2SL 

3 


.705 
,448 


299 




150 


14,804 




,492 


B,251 * 


i 


417 


4,555 




,375 


1,275 




254 


4,285 j 




552 


22,342 | 


. 7 


439 


5,915 ! 




351 


3,359 


1 


238 


2,554 j 




113 


17,414 ! 


8 


447 



37,727 

10,842 
210 
4,742 
5,211 
1,531 
870 
3,020 

14,149 

4,240 
2,157 
2,083 

8,474 



28,809 

9,823 
89 
8,044 
3,040 
5,024 
405 
1,245 

8,173 

1,475 
1,202 
473 

9,138 



10,-579 

1,863 
104 

1,221 
531 
490 
141 
335 

3,879 

724 
454 
48 

4,173 



10,124 

1,445 
-44 

1,271 
584 
485 
113 
217 

3,540 

427 
582 
45 

4/294 



SOURCE: 



NATIONAL ^CIENCE FOUNDATION 



table b-47. - ^^i^ 5^xl c i^i^f ^g^i5S^Ei^ A ?f E E5^ E ^ L 1 5 9 9^?? R lSa'?5^5 TI 55 ™™™ 



CITIZENSHIP AND FIELD 



1974 



TOTAL j 195,904 

I 

U.S. y CITIZENS, TOTAL j 144.21? 

ENGINEERING j 22.713 

PHYSICAL SCIENCES ^ . 16 938 

ENVIRONMENTAL SCIENCES 7 334 

MATHEMAT I CAL /COHPUT E R SCIENCES 10 889 

LIFE SCIENCES 48.155 

PSYCHOLOGY 370 

SOCIAL SCIENCES ^ 39^813 

FOREIGN, TOTAL [ -'.31.6*4 

ENGINEERING t .. I 11.004 

PHYSICAL SCIENCES ,\ . 4 478 

* ENVIRONMENTAL SCIENCES *867 

WI? E ^n£^^ C0MPUTER SCIENCES 2,520 

LIFE SCIENCES 6.495 

PSYCHOLOGY 534 

SOCIAL SCIENCES J 5,7*4 



1975 



I 



•1976 



H h 

! 210,82ft.! 
I— -T| r 
I 



214,729 



177.494 [ 1K0.337 



! 25,284 j, 

I 19,208 
j ,44,507 j 

I ^3.128 j 



11,854 j 
4,396 
913 
2,721 
6,465 
567 
6,212 



24,139 
17,344 
8,324 
11,236 
54,947 
20 ,"980 
43,357 

34-402 



12,298 
4,443 
974 
3,053 
6,702 
'566 
6,366 



1977 



218,445 



181 .584 



23,471 
17,344 
8,486 
10,519 
57,245 
20,802 
.43 ~~ 



rtTT J 



13,310 
4,589 
1,107 
3,263 
6,893 
611 
7,088 



1979 



224,057 



179.242 



23,103 
16,735 
8,639 
9,706 
58,383 
19,744 
42,952 

44.796 



16,179 
5,187 
1,280- 
4 253 
8,153 
961 
8,782 * 



1/ DATA HERE NOT COLLECTED IN FALL 1978. 
SOURCE: NATIONAL SCIENCE FOUNDATION 



TABLE B-48. - TOTAL ENROLLMENT ~AT INSTITUTIONS OF HIGHER EDUCATION 
BY STATUS: FALL 1979 



STATUS 



FALL 1979 



NUMBER 



PERCENT 
DISTRIBUTION 



TOTAL ENROLLMENT, ALL FIELDS 



FULL TIME 
PART TIME 



GRADUATE ENROLLMENT, ALL FIELDS 



FULL TIME 
PART-TIME 



GRADUATE ENROLLMENT Y SCIENCE/ 
ENGINEERING FIEL&S 1/ 



,/sci 



FULL TIME 
PART TIME 



1/ , AT DOCTORAT E-CRANTI NG INSTITUTIONS ONLY. 
SOURCE : NATIONAL CENTER FOR EDUCATION STATISTICS,* D 
NATIONAL SCIENCE FOUNDATION 





[ARTHENT OF EDUCATION, AND 



^ j : ^ 

STATUS j ^ ' 

1 1 r ^ ' 

. {, 1974 j 1975 j 1976 j 1977 j 1979 

GRADUATE. ENROLLMENT, ALL FIELDS |l.l94.09ojK ? 4 y.g37jl.Oi^^nji.o*o,^jl .074. m 

EfttllKI VV I l?? 5 ?2l 4 32,960| 437,732j 436,458 

PART TIME ••••• j 765,106j 812,938j 656,330 j 652!73l{ 6381464 

GRADUATE ENROLLMENT. SCIENCE AND !!!''• 

ENGINEERING FIEL6s V j 247.01?} 39S.40B! 300. wj 2t» «nj 101 77 fl 

™& JJBI (TTT..... j 195,906 j 2lO,822j 2l4,729j 218,445 j 224,057 

PA * T TIME 4'-"^- | 71,106j 84,786 j 85 , 658 j 91 J 135 j 97 , 713 

1/ DATA HERE NOT COLLECTED IN FALL 1978. 
2/ AT DOCTORATE-GRANTING INSTITUTIONS. 

SOURCE: NATIONAL CENTER FOR EDUCATION STATISTICS, DEPARTMENT OF EDUCATION. AND 
NATIONAL SCIENCE FOUNDATION utrAKiRtu 1 vr tuuuAixwi, AND 



TABLE »». - PART-TIME ^T^ST^E^IN OOCTORjgE^^NTlMG^^STITUTIMS BY SCIENCE/ENGINEERING FIELD. 



FIELD 



I 

4 



LEYEL OF STUDY 



TOTAL 



tlRST 
YEAR 



FIRST- 
YEAR 



SEX 
— i — 



HEN 



NOMEN ' 



TYPE OF CONTROL * 



PUBLIC 



TOTAL, ALL FIELDS 



ENGINEERING ... 

AERONAUTICAL , 

AGRICULTURAL 

BIOMEDICAL 

CHEMICAL 

CIYIL 

ELECTRICAL ....... ... • 

ENGINEERING SCIENCE 

INDUSTRIAL 

MECHANICAL 

METALLURGICAL /MATERIALS 

MINING 

NUCLEAR 

PETROLEUM 

ENGINEERING, N.E.C 



97.713 



30,577 



67,13* 



32.825 



PHYSICAL SCIENCES .... 

ASTRONOMY 

CHEMISTRY 

PHYSICS 

PHYSICAL SCIENCES, N.E.C. 

ENVIRONMENTAL SCIENCES .... 
ATMOSPHERIC SCIENCES ... 
GEOSCftNCES 

oceamoSaphy 

environmental sciences, 

N.E.C. 



MATHEMATICAL/COMPUTER SCIENCES 

COMPUTER SCIENCE ..^ 

MATHEMATICS AND 

applied mathematics ...,/.. 
statistics 



LIFE SCIENCES 



AGRICULTURAL SCIENCES 



BIOLOGICAL SCIENCES 

ANATOMY 

BIOCHEMISTRY 

BIOLOGY * , 

BIOMETRY/EPIDEMIOLOGY 

BIOPHYSICS , 

BOTANY , 

CELL BIOLOGY 

ECOLOGY , 

ENTOMOLOGY/PARAS I TOLOGY 

GENETICS 

MICROBIOLOGY £4.., 

NUTRITION ;<!*., 

PATHOLOGY 

PHARMACOLOGY , 

PHYSIOLOGY ...j 

ZOOLOGY 

BIOSCIENCES, N.E.C , 



.HEALTH SCIENCES , 

* ANESTHESIOLOGY t< 

CARDIOLOGY 

CLINICAL PHARMACOLOGY v.. 

DENTISTRY 

ENDOCRINOLOGY , 

GASTROENTERAOGY 

HEMATOLOGY J 

NEUROLOGY , 

NURSING , 

OBST ETR I CS/GYN ECOLOGY ' 

OPHTHALMOLOGY 

OTORHI NOL ARYNGDLOGY 

PEDIATRICS .I 

pharmaceutical sciences 

pr eyenti ye Medicine/ 
community health 

PSYCHIATRY 1 

PULMONARY QISEASE 

RADIOLOGY 

SPEECH PATHOLOGY/AUDIOLOGY 

SURGERY , 

YETERINARY SCIENCES 

CLINICAL MEDICINE, N.E.C. ... 
HEALTH RELATED, N.E.C 

PSYCHOLOGY 



SOCIAL SCIENCES Vv 

agricultural economics . 

anthropology 

economics 

(except agricultural) 

geography 

history and philosophy 

of science 

linguistics 

Political science 

sociology 

sociology/ anthropology . 
social sciences,. n.e.c. 



8,473 
4,398 

3,733 
342 

20,507 

, 2,158 



7,267 
26,452 A 

2,848 
700 

31 
1,352 
11,486 
2,809 
505 
5,012 



9,523 
.139 
21 
28 
377 
1,225 
2,750 
156 
-3,004 
921 
141 
17 

1 

700 

963 

7 

628 
285 
43 

443 
17 

271 
55 

- 100 

2,883 
1,313 

1.513 
57 

6,583 

. 384 

1,703 
10 
79 
759 
52 

3 
43 

3 
19 
40 

9 

102 

217 
44 
29 

111 
$ 57 

126 

4,496 
0 
0 
0 

4 2 
0 
0 
0 

2,601 
1 
0 
0 
0 

290 

476 
8 
0 
10 
362 
1 
59 
57 
588 

1,410 

8,772 

* 32 
264 

" 640 

• Ill 

3 

305 
4,129 
652 
102 
2,534 



19,832 
* 175, 
93 
136 
921 
3,156 
5,551 
455 
4,406 
2.259 
,tff414 
95 
221 
97 
1,853 

2,372 
31 

• 1,424 
767 
- 150 

1,881 
84 
1,144 
305 

348 

5,590 
3,085 

2,220 
285 

13,924 

1,774 

4,804 
59 
191 
1,878 
105 
28 
il80 
17 
87 
190 
81 
337 
464 
127 
117 
s 209 
401 
333 

7,346 
2 
0 
0 
131 
4 
0 
0 
4 

2,859 
2 
0 
2 
3 

562 
1,423 

% 

*.014 

> 191 
55' 
1,009 

5,857 

17,680 
217 
1,196 

2,208 
589 

28 
1,047 
7,357 
2,157 
403 
2/478 



27,181 
301 
109 
153 
1,126 
4>075 
7*858' 
561 
6,637 
3,001 
491 
110 
246 
101 
2,412 

2,623 
31 

1,502 
947 
143 

1,817 
91 
1,098 

301- 

327 

6,214 
3,444. 

2,545 
225 

8,141 

1,703 

3,736 
41 
163 

1,537 
82 
25 

- 13* 
14 
76 
188 
> 51 
258 
162 
78 
91 
213 
.316 
296 

2,712 
*> 0*1 

* o 

129 
2 
0 
0 
3 

189 
1 

/ 0 

/' \ 

* 542 

898 

16 
0 
60 
174 
2 

161 
35 
496 

3,335 

15,577 
205 
745 

,2,184 
500 

20 
474 
7,454 
1,477 
261 



2,174 
13 
5 
11 
172 
306 
443 
50 
773 
179 
64 
♦2 
11 
4 

141 

712 
7 

• 550 
105 
50 

507 
10 

317 
59 

121 

2,259 
954 

1,188 
117 

12,366 

455- 

2,781 
28 
107 
1,100 
75 
6 

* 88 
6 

30 
42 
39 
181 
519 
93 
55 
107 
142. 
163 



9,130 
0 

- 8 

43 
4 
0 
0 
1 

5,271 
2 
0 

■ 1 
2 

310 

1,001 
23* 
0 
3 

1,202 
0 
89 
77 

1,101 

3^32 

'10,875 
44 
715 

664 

200 

* 11 
878 

4,032 

1,332 
244 

2,755 



13,631 
255 
114 
70 
602 
* 2,575 

1,48*^ 
1,755 
279 
107 
183 
78 
1,363 

2,043 
36 

1,253 
721 
33 

1,903 
100 

1,142 
308 

353 

4,841 
2,490 

- 2,087 
264 

14,431 

2,142 

4,552 
49 

' 192 
1,447 
110 

31 
201 

17 
106 
226 

45 
366 
583 

63-J 
> 220 
437 
342 

7,737 
0 
0 
0 
121 
6 
0 
0 
4 

3,887 
1 
0 
2 
0 

206 

1,133 
26 
0 
58 
1,160 
' 0 
250 
76 
805 

3,397 

16,720 
249 
1,050 

1,643 
642 

17 
890 
6,151 
2,153 
173 
3,752 



SOURCE: NATIONAL SCIENCE FOUNDATION 



s 



67 



appendix c 



j 



reproduction of 
survey instruments 



page 



' r a. •' , 

Scientific and Engineering Expenditures at Universities ao&Colleges, 
FY'1979 and Instructions r! . . '. ... ^ ...... r. ." 64 
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NSF FORM 411 (Dec. 1979) 



FORM APPROVED 
OMB No, 99-R0279 



NATIONAL SCIENCE FOUNDATION 
Washington, D.C. 20550 



SURVEY OF SCIENTIFIC AND ENGINEERING 
EXPENDITURES AT UNIVERSITIES AND COLLEGES, FY 1979 

(Current and Capital Expenditures for Research, 
Development, and Instruction in the Sciences and Engineering) 



Organizations are requested to complete and return this 
form to: " * - „ 

NATIONAL SCIENCE FOUNDATION 
1800 G Street. N.W. 
Washington', D.C. 20550 
Attn: UNISG 

This form should be returned .by February 1 , 1980. ^ 
Your cooperatiop in returning the survey questionnaire 
promptly is very important. 

Financial data are requested for your institution's 
1979 fiscal year. 

This information is solicited under the auth6nty of the 
National Science Foundation Act of 1950, as amended. 
All information you provide will be used for statistical 
purposes only. Your response is entfrely voluntary and 
your failure to provide sorne or all of the information 
will in no-way adversely affect your institution/ 

t 

All financial data requested on this form should be re- 
ported in thousands of dollars; for example, an expend- 
iture.of $25,342 should be rounded to the nearest^ 
thousand dollars and reported as $25. * v 

Where exact data are not available, estimates are ac- 
ceptable. Your estimates will be better than ours* 



Please correct if name or address has changed 










5 








t 



Include data for branches and all organizational units of your institution, such as 
medical schools and agricultural experiment stations. Also include hospitals or clinics 
owned, operated, or controlled by universities, and integrated operationally with the 
clinical programs of your medical schools. Exclude daja for federally funded research 
and development centers (FFRDC's). A separate questionnaire is included in this pack- 
age if your institution administers an FFRDC. If you have any questions please contact 
Jim Hoehn (202-634-4674). * 

Please enter the beginning and ending dates of your institution's fiscal year for which 
you are reporting oh this form: 

0 ' through 



Please note in space below: 

(1) , flhy suggestions to improve the design of the 
the Instructions, or (3) any comments on significant 



survey questionnaire, (2) any suggestions to improve 
change in R&D in your institution. 1 



(Attach additional sheets, if necessary.) 



PLEASE TYPE OR PRINT 
NAME OF PERSON SUBMITTING THIS FORM 



TITLE 



AREA 
COPE 



EXCH 



NO. 



EXT 



m 



.NAME OF PERSON WHO PREPARED THIS 
SUBMISSION (If different from above) 



TITLE 



Please check and correct if necessary the name and addnss of your institution shown on the mailing label. 



AREA 
CODE 



EXCH 



NO. 



EXT 



DATE 
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lYEM. 1. CURRENT EXPENDITURES FOR SEPARATELY BUDGETED RESEARCH AND 
, DEVELOPMENT (R&D) IN THE SCIENCES AND ENGINEERING, BY SOURCE OF 
FUNDS AND BASIC RESEARCH, FY 1979 {Include indirect costs) 

*\ - ^ . ITEMS 1. & 2. INSTRUCTIONS :> 

. Separately budgeted research and development (R&D) includes all funds expended for activities specifically organized to produce research outcomes 
and commissioned by an agency either external to the institution or separately budgeted by an organizational unit within the institution Include 
equipment purchased^ under research project awards as part of "current funds." Research funds subcontracted to outside organizations should also 
be included Exclude training grantsypublic service grants, demonstration projects, etc. 

i 

Under a Federal Government. Report grants and contracts for R&D by all agencies of the Federal Government including indirect costs from these 
sources. 

Under b State and local governments. Irfclude funds for R&D from State, county, municipal, or other local governments and their agencies Include 
here State funds which support R&D at agricultural experiment stations. 



Under c 



Under d 



Industry. Include all grants and contracts for R&O from profitmaking organizations, whether engaged in production, distribution, research, 
service, or other activities. Do not include grants and contracts from nonprofit foundations financed by industr\ which should be re- 
ported under All other sources, v 

Institutional funds. Report funds which your institution spent for R&D activities including indirect costs frojn the following sources 
(1 ) General-purpose State or local government appropriations, (2) general-purpose grants from industry, foundations, or other outside 
sources, (3) tuition and fees, {4) endowment income In addition, estimate yotr institution's contribution to unreimbursed indirect costs 
incurred in association vvHU-R&D projects financed by outside organizations, ind mandatory cost sharing on Federal and other grants. 
To estimate unreimbursed indirect costs, many institutions use a university -wioVnegotiated indirect afistsfate multiplied by the base (e.g., 
direct salaries and wages, etc.) minus actual indirect cost recovers, if yo&f institution now separately budgets what was previously 
classified as departmental research, these data should be included iq line d. 




Under e All other sources. Include foundations and voluntary health agencies grants far R&D, as well as a/I other sources not elsewhere classified. 
Funds from foundations which are affiliated with or grant solely to your institution should be jncluded under d. Institutional funds 
Funds for R&D received from a health agency that is a unit of a State or local government should be reported under State and local 
^ governments. Also include gifts from individuals that are restricted by the donor to research^ 

Please exclude from your response any R&D^ expenditures in the fields of education, law, humanities, music, the^rts, physical education, library 
scj^nce, and all other nonsciencQ -fields.' , i w 



Source of funds 


'(1) J 
Total R&D. 
expenditures 


- (2). 
Basic research 


(Dollars in 
thousands) 


(Percent of 
* * column 1) 


a. Federal Government , « 


1110' 


$ 


% - 


*b. State and local governments 


1125 




Basic research is directed 
toward an increase of 
knowledge; it is research** 
where the primary aim 
of the investigator is a 
fuller knowledge or un- 
derstanding of the sub' 
ject under study rather 
than a practical applica- 
tion thereof. 


c. Industry 


1150 


« 


d. Institutional funds 
• 


1160 




(1) Separately budgeted 


1161 




(2) Underrecovery of indirect costs and cost 
e sharing 


1162 




„ *e. AH other sources 

* » w 


1175 




f. TOTAL (sum of a through e) 


1100 , 


$ 


% 



jConfid£ntiality 

Information received from 
individual institutions in 
lines 1T61-aVfd 1162, ores-* 
timates for basic research 
expenditures, will not be 
published or released; only 
aggregate totals will appear 
in publications. 



'Combined data cell (See instructions for b and e). 



Total R&D expenditures reported in line 1100 column (1) and line 1400 colurnn (1) should be the same. 

Federally financed R&D expenditures reported in line 1 100 column (1) and line 1400 column (2) should be the same. 



o ■ 
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ITEM 2. TOTAL AND FEDERALLY FINANCED EXPENDITURES FOR SEPARATELY BUDGETED 
RESEARCH AND DEVELOPMENT, BY FIELD OF SCIENCE, FY 1979 (Include indirect costs and equipment). 


Field of science 


Illustrative disciplines 


(Dollars in thousands) 


(1) Total 


(2) Federal 


a. ENGINEERING 
• (TOTAL) 


Aeronautical, agricultural, chemical, civil, electrical, industrial, 
mechanical, metal iurgical, mining, nuclear, petroleum, bio- and 
biomedical, energy, textile/ architecture 


1410 


$ 


? — : 


b. PHYSICAL SCIENCES (TOTAL) 


1420 






(1) Astronomy 


Astrophysics, optical and radio, x-ray, gamma-ray, neutrino 


1421 






(2) Chemistry 


lnorgaotc,'organoHTietaljic,Vganic, physical, analytical, pharma-, 
ceutical, polymer science (excfdde biochemistry) 


1422 


- 




(3) Physics 


Acoustics, atomic and molecular, condensed matter, elementary 
particles, nuclear structure, optics, plasma 


1423 




- 


(4) Other 


Used for multidisciplinary projects within physical sciences ano* ' 
for disciplines not requested separately 


1424 






a ENVIRONMENTAL 
SCIENCES 
(TOTAL) 


ATMOSPHERIC SCIENCES: Aeronorm/, solar weather modifica- 
tion, meteorology, extra-terrestrial atmospheres 
GEOLOGICAL SCIENCES: Engineering geophysics, geology, 
geodesy, geomagnetism, hydrology, geochemistry, paleomagnetism, 
paleontology, physical geography, cartography, seismology, sqi! 
sciences \ f 
OCEANOGRAPHY: Chemical, geological, physical, marine geo- 
physics, marine biology, biological oceanography 


1430 


« 


• 

» * » 

V 


d. MATHEMATICAL AND COMPUTER SCIENCES (TOTAL) 


1440 






(1) Mathematics 


Algebra, analysis, applied mathematics, foundations and logic, , 
geometry, numerical analysis, statistics, topology 


1441 






(2) Computer sciences 


Design, development, and application of computer capabilities to 
data storage and manipulation? information science 


1442 






#. LIFE SCIENCES (TOTAL) 


1450 






(1) Biological 
sciences 


Anatomy, biochemistry, biophysics, biogeography, ecolooy, 
embryology, entomology, genetics, immunology, microbiology, 
nutrition, parasitology, pathology, pharmacology, physical 
anthropology, physiology, botany, zoology 


1451 


* 


• 


.(2) Agricultural 
i 


Agricultural chemistry, agronomy, animal science, conservation, 
dairy science, plant science, range science, wildlife 


1452 






(3) Medical 


Anesthesiology, cardiology, endocrinology, gastroenterology, 
hematology, neurology, obstetrics, opthalmology, preventive * 
medicine and community health, psychiatry, radiology, surgery, 
veterinary medicine, dentistry, pharmacy • 


1453 






(4) Other* 


Used for multidisciplinary projects within life sciences 


1454 




ft 


PSYCHOLOGY 
(TOTAL) 


Animal behavior, clinical, educational, experimental, human 
development and personality, social 


1460 




4 


g. SOCIAL SCIENCES (TOTAL) 


1470 






(1) Economics 


Econometrics, international, industrial, labor, agricultural, public 
finance and fiscal policy k 


1471 






(2) Political jcience 


— ; j 1 

Regional studies, comparative government, international relations, 

legal systems, political theory, public administration 


1472 






(3) Sociology 


Comparative and historical, complex organizations, culture and 
social structure, demography, group interactions, social problems 
and welfare, theory 


1473 


< 




(4) Other 


History of science, cultural anthropology, linguistics, socio- 
economic geography 


1474 






h. OTHER SCIENCES, 
n.e.c. (TOTAL)* 


To be used when the multidisciplinary and interdisciplinary 
aspects make the classification under one primary field impossible ■ 


1480 






1. TOTAL (SUM of a through h) Check to insure that column totals are identical with 
data reportedjn item 1. * t 


1406 







•PLEASE EXCLUDE FROM YOUR RESPONSE ANY R&D EXPENDITURES IN THE FIELDS OF EDUCATION, LAW, HUMANITIES, 
MUSIC, THE ARTS, PHYSICAL EDUCATION, LIBRARY SCIENCE, AND ALL OTHER NONSCIENCE AELDS. 



ERJC . ; . +71 



a 


* * 

i 








- 






ITEM 3, CAPITAL EXPENDITURES FOR SCIENTIFIC AND ENGINEERING FACILITIES AND 
EQUIPMENT FOR RESEARCH, DEVELOPMENT, AND INSTRUCTION, 
BY FIELD OF SCIENCE AND SOURCE'6f< FUNDS, FY 1979 






ITEM 3. INSTRUCTION'S 










V • 

Report funds for facilities which were in process Or completed during FY 1979. Expenditures for administration buildings, stearfi plants, residence 
halls, and otber such facilities should be excluded uljess utilized principally for research, development, or Instruction in engineering or in the sci- 
ences Land, costs should be excluded Exclude small equipjme.nt items in your current fund account costing approximately $300 or less per unit or 
as recommended by the Joint Accounting Group (JAG) or as determined by your institutional policy, these are to be reported under items 1 and 2. 






Facilities and equipment expenditures include the following (a) Fixed equipment such as built-in equipment and furnishings, (b) movable scientific , 
equipment such as oscilloscopes and pulse-height analyzers, {c) movable furnishings such as desk, (d) architect's fees, site wortf, extension of utilities, 
and the Building costs of service functions such as integral cafeterias and bookstores of a facility, (el facilities constructed to house separate com- 
ponents such as medical schools'and teaching hospitals; and (f) special separate facilities used to house «ientific apparatus such as accelerators, 
oceanographic vessels, and computers. f 










(Dollars in thousands) V 






• * 
Field of science 0 




Total 
(1) 


Federal * 
(2) 


AH 

other sources 
(3) 


0 




"a. Engineering ». ^ ...... w 


1710 


$ 


$ 


$ 








1720 ' 












c. Environmental sciences 


1730. 








t 




d. Mathematical and computer sciences 


1740 














1750 












i * 


1760 












g. Socjal sciences 


1770 






*T ' 




1, 




1780 










♦ 


— & U 


1700 


$ 


$ 


$ ' 






& 


- 


/ ' 

* 




** 

4 ' 






i 

* 






< 


< 




• 












t 




« * 




t 

■ I ' 




* 


) \ 
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fTEM 4. TOTAL AND FEDERALLY FINANCED CURRENT FUND EXPENDITURES FOR SCIENTIFIC 
RESEARCH EQUIPMENT, BY FIELD OF SCIENCE: FY 1979 



ITEM 4. INSTRUCTIONS 

Please report below FY 1979 expenditures for scientific research equipment purchased from current funds only. If actual expenditure data are 
nofread.ly available, please provide estimates. Equipment is defined.to include articles of nonexpendable tangible personal property having a 
useful life of more than ohe year and an acquisition cost of $300 or more per unit. Institutions may use their own definition provided that it 
at least includes all equipment defined here. 4 i 

'S * 

NOTE* These research equipment data should also be included with the separately budgeted R&D expenditures reported in items 1 and 2. 

For column (1 ) report current funds expenditures from all sources. Federal Government. State, county, municipal, or other governments and their 
agencies (including State funds supporting research and development at agricultural experiment stations), industry, private foundations and volun- 
tary health agencies, individuals and associations; and institutional funds. 

For column (2) Federal Government sources include funds from grants and contacts for research and^development by all agencies of the Federal 
Government. * ^ ^ 



(Dollars in thousands) 



Field of Science 


(1) Total 


(2) Federal 


a. Engineering (total) , 


1810 


$ 


$ 


b. Physical sciences (total) K ^. , 


1820 






(1) Astronomy * 


1821 


- 




(2) Chemistry * ^ 


1822 




* 


(3) Physics " ' 


1823 






(4) Other 


1&24 
* 






t c. Environmental sciences (total) * > % 


1830 






d. Mathematical and computer sciences (total) 


3-840 






(1) Mathematics ' 
0 ' - 


' 1841 






(2) Computer, sciences » 


1842 






e Life sciences (total) 


1850 






(1) Biological sciences 


- 1851 






(2) Agricultural 


1852 , , 






- (3) Medical 


< 1853 






(4) Other , m 


1854 




r - ? 


f. Psychology (total) rf f ' ' 


1860 


— 4 




g. Social sciences (total) * » , 


1870 






'(1) Economics 


187.1 






(2) Political science 


1872 






(3) Sociology' - 

- 


1873 




*p 


(4) Other 


18,74 * 






h. Other.scienees, n.e.c. (total) 


1880 






L' TOTAL/sum of a through h) 


1800 
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OMB No* 99-R0282 
^ Approval Expires December 1980 



NATIONAL SCIENCE FOUNDATION 

Washington, D.C. 20SS0 

SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL EMPLOYE^ 
AT UNIVERSITIES AND COLLEGES, JANUARY 1 979 



This survey is directed toward doctorate- 
granting institutions . and their affiliates only. 
AD other institutions will be surveyed in 1980. 
Organizations are requested to complete and 
return this form to: 

NATIONAL SCIENCE FOUNDATION 
1800 G Street, N.W. Room L-602 
Washington,' DX. 20550 Attn: UNISG 

\ This information U toUcitod under the authority of 
the National Science Foundation Act of I960, as 
amended. An information you provide will be ueed for 
statistical purposes only. Your response Is entirely 
voluntary and your failure to provide some or all of 
the information win in no way adversely affect your 
institution. 



Name and address of institution: 

(Please correct if name or address has changed) 



If your institution does not grant a doctorate degree 
in the sciences or engineering, please indicate this in 
th6 REMARKS of the questionnaire and return it to 
the address above. 

This form represents a reduction in the number of 
items requested in January 1978 and will be sent on a 
biennial pycle to doctorate-granting institutions only. 

This survey requests scientific and engineering em- 
ployment data according to institutional recordkeep- - 
ing conventions. The- completed 1979 questionnaire 
should be returned by April 20, 1979. Your prompt 
cooperation will be appreciated. If you determine, 
however, ,that you cannot respond by April, 20, notify 
NSF and request an extension of time. 

Please read the enclosed instructions before com- 
pleting this fbrm. If you have any questions, ♦con- 
tact Mr. James Hoehn or Ms. Esther ^Gist (202-634* 
4673). Please complete all columns; estimates by aca- , 
demic officials will be better than NSF estimates. 
, AO entries should be in Mgfr numbers; please 
do not enter decimals or fractions, except irj column 
6 where one decimal place is optional. 



SURVEY POPULATION 

Include data for all organizational units of your in- 
stitution that employ scientists and engineers, such as 
medical schools, or agricultural experiment stations, 
nonacademic departments and institutes* (include re- 
gional campuses and branches). Also include any hos- 
pital or clinic owned, operated; or controlled by your 
- university and integrated operationally with the clinical 
programs of your medical school. 

If your institution has a branch campus, a listing is 
enclosed showing those branches considered by NSF 
to be part of your institution. If any data" for any of 
these campuses are not included in your final report, 
please indicate this when submitting your questionnaire. 

Exclude data for any federally funded research and 
development center^FFR^) administered by your 
institution; these are to report separately. See listing 
of FFRDC's administered by^cademic institutions. 



NSF FORM724S (12-78) 



DISCIPLINES U 



a. Engineers (total) 

(1) Aeronautical & astronautical engineers 

(2) Chemical engineers 

(3) Civil engineers 

(4) Electrical engineers 

(5) Mechanical engineers, ... . • • 

(6) Other engineers 



2710 



2711 



2712 



2713 



2714 



2715 



b. Physical scientists (total) • 

(1) Chemists 

(2) Physicists • • • . 

(3) Astronomers . • • • 

(4) Other physical scientists 



^721 



c Environmental scientists (total) . 

(1) Earth scientists ...... 

(2) Atmospheric scientists • . . 

(3) Oceanographers 

(4) Other environmental scientists 



Mathematical* computer scientists (total) . • 

(1) Mathematicians (exclude computer scientists) 

(2) Computer sdentists'Cexclude programmers) . 



e. 



Life scientists (total) ....... 

(1) Agricultural scientists 

(2) JBiological scientists . 

(3) Medical scientists (see instructions, p. 1) . 

(4) Other life scientists . ...... 



2716 



2720 



2722 



2723 



2724 



2730 



1731 



2732 



2733 



2734 



2740 



2741 



2742 



2750 



2751 



2752 



2753 



2754 



Headcounts 



Total 



(1) 



FuU time 



(2) 



Part time 



(3) 



Total PTE's 
(Include all — 
activities 
eg., teaching, 
separately 
budgeted RAD 21 
etc, of all 
individuals 
, reported in 
coL 1) 
(4) 



Estimated full-time-equivalents 
(FTE) 



FTE's devoted to 

, separately 
budgeted RAD 21 



Number 
(5) 



Percent' 
(optional) 3/ , 



L Psychologists (total) 



2760 



Social scientists (total) (exclude historians) 

(1) Economists 

(2) Sociologists . . , 

(3) Political scientists .... 

(4) Other social scientists . . . 



3770 



2771 



2772 



2773 



2774 



h. Total (sum of a thru g) 



2700 



U See listing entitled, Graduate Programs in the Sciences and Engineering. 

21 See section 9 in Instructions for definition of "separately budgeted RAD expenditures". * 

1/ If your institution computes the number of FTE's devoted to separately budgeted RAD activities by use of a percentage in each discipline, please do so in 
O ntage to compute data in coL 5. 

ERIC 'l^S 
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coL 6 and use 



CHECK LIST' 

( ) 1. Ate all entries rounded to whole numbers? 
Please do not enter fractions or decimals, 
except in column 6 where one decimal 
place is optional 

( ) 2. Do the data add to subtotals? 

( ) 3* Are all columns completed? YOUR esti- 
mates will be better than OURS. An ex* 
planatipn of estimates may be noted on 
a separate sheet or in the REMARKS. 

( ) 4. Are all branches and components such as 
medical school, computer center, and ag- 
ricultural experiment station included? 

( ) 5. Haye you included all postdoctoral? 

( ) 6. Have you excluded graduate students? 



CONFIDENTIALITY 



ilie.National Science Foundation recognizes that 
its ability to gather much of the enclosed infor- 
mation would be severely impaired if it could not 
be held in confidence. Please indicate below the 
number of any items which would not be supplied 
but for assurance that the source will be held in 
confidence. The Foundation will hold in confi- 
dence such information to the extent permitted - 
* by law. ^ 



ITEM: 



PLEASE TYPE OR PRINT 
NAME OF PERSON SUBMITTING THIS FORM 



1978-79 DATA CHECK . 

Please compare your January 1979 personnel data with your survey response for January . 
1?78, particularly for the totals. Please explain below or on a separate sheet any signifi- 
cant changes; and, where possible, indicate any required adjustments in data reported in 
previous surveys. ' » ' 



• 1978 
Line 2700, col 2. 



Total full-time scientists & engineers 



Total part-time scientists & engineers 



Total FTE's 



1979 

Line 2700, col 2. 



Line 2700, col 3. 



Line 2700, col 3. 



Line 2700, coU. 



Line 2700, col 4. 



REMARKS 

What methods and source records were used for estimating R&D effort? 



Please indicate problem's encountered in estimating R&D-related activity. 



What' month did the data come from that were used to complete thjs survey?. 



Are there any significant changes in data reported in previous surveys? 



c 



4 



TITLE 



AREA 
CODE 



EXCH 



NO. 



EXT ' 



NAME OF PERSON WHO PREPARED THIS 
SUBMISSION (If differenffrom above) 



TITLE 



n 



AREA 
CODE 



EXCH 



NO. 



EXT 



NAME OF INSTITUTION 



DATE 



ADDRESS (number, street, city, State, ZIP code) 



OMBNO.99-R0282 
Approval Expires December 1980 



NATIONAL SCIENCE FOUNDATION 

^ . • - WASHINGTON, D.C. 20550 

SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL 
EMPLOYED AT UNIVERSITIES AND COLLEGES 

JANUARY 1979 



Introduction 




INSTRUCTIONS AND DEFINITIONS 



The National Science Foundation requests your 
cooperation in completing the attached questionnaire 
covering the personnel characteristics of your institu- 
tion as they relate to the sciences and engineering. This 
form requests employment data in 1979 according to 
institutional recordkeeping conventions. The 
questionnaire should be completed and returned to 
NSF by April 20fl979. If you determine, however, 
that you will not be able to respond by that date, 
please notify NSF and request an extension of time. ^* 

Where data reported in the current survey differ 
significantly from those reported' in the previous 
survey, please indicate the Reasons for the' difference, 
such as "opening of new medical school," etc., at the 
end of the questionnaire in the "Remarks** section, or ' 
on a separate sheet of paper. 

The survey procedures 0 are outlined in flow chart 
format. (See pp 5-8.) > 

If you have any questions regarding information 
requested on this form, write or telephone Mr. James 

\Hoehji or Ms. Esther Gist at the Universities and Non- 
profit Institutions Studies Group, Division of Science 
Resources Studies, 'National Science Foundation, 
1800G Street, N.W., Roonfl-602, Washington, D.C. 

' 20550 (Telephone: 202/634-4673). Additional 'forms, 
as well as copies of previous responses, may be 

^obtained by writing to the above address. . 

** 

Survey. Instructions 

1. Survey Population 

f 

TfiiTlurvey, conducted biennially, covers -pro- 
fessional employment at all academic institutions , 
granting -a doctoral degree (i.e., Ph.D., M.D., 4 
D.p.S., etc.) in any of the sciences or engineering 
(S/E) disciplines. The institutional response to this 
survey should reflect personnel activity in all branches * 



and other units' of the parent institution, including 
regional campuses, medical schools, of an agricultural 
experiment station. 

If your institution has one or more branch cam- 
puses, a listing is enclosed showing those branches 
considered by NSF to be part of your institution for 
survey purposes. If any data for anyof these campuses 
are not included in your response to NSF, please in- 
dicate this under "Renjarks** when submitting your 
questionnaire. t " 

Federally f unded\esearch and development cepters 
(FFRDCs) atre to report their data separately from the 
administering university; see tfie listing of-FIJRDC*s 
administered by academic institutions (p 4). 

2. Survey Time,Period 

The January date referenced in this questionnaire is 
.the point of time when this survey is conducted rather 
than the actual reporting date of data compiled for 
NSF. For institutions reporting on the basis of central 
record systems, data should reflect the date when your 
files are "frozen** for annual personnel reports. Many 
institutions, especially those with State affiliation, use 
their central' records compiled iiUhe preceding fall of 
each year to report to NSF. Please indicate the report- 
ing date of data for yo^ir institution in the space pro- 
vided^?n the back of the. questionnaire. / 

3. Prof clonal Employment 

The terny "profession^,**' for purposes of this 
survey, refers to all persons paid a salary or stipend by 
the responding institution who work at a level at which 
the knowledge acquired by academic training equal to 
a bachelor's degreejn science or engineering is fcssen-' 
tial iji the performance of duties. Mfmy institutions* 
with central reporting systems use(headcounts of 4 
exempt employees, i.e., those .employes who are in 
the'exenjpt category of tfie Fair Labor Standards Act - 



as amended. Exempt employees are not eligible for 
overtime payment. Others use EE06 concepts. 

Include: S/E personnel w ? *h faculty status, 
postdoctoral, 1 and other proussion^l employees 
^ such as systems analysts in computer centers, j 

'Exclude: (1> Personnel on sabbatical-QFOtfier leave 
status; (2) personnel employed in branches of your 
institution locate^ in foreign countries; (3) unpaid 
xv i; .yoIuntary staff; (4) person "unpaid;' by the uoiyersit? 
B&rpl^Jby the medical school; (5) student health serv- 
ice personnel; (6) those agricultural eXtensipn person- 
nel primarily involved in home- economics and 4-H 
f youth programs; (7) administrative officers above the 
level of department chairpersons with titles such as. 
president^ academic dean, dean of faculty, provost, 
' * m chancellor, etc., even though they may devote pfort of' 
their time to teaching and/or research; (8) all graduate 
students. # 

• 4.'< Assignment of Scientists and Engineers (S/E) 
to<NSF Disciplines 

Determination of whether professional employees, 
should be reported in the NSF personnel survey, as 
s ' 'scientists and engineers" and their associated 
disciplines js dont by most respbndents afffhc basis of 
departmental structures. After j)£rncitfar depart-- 
ments are selected for inclusion in the WSF^persOnnel 
survey, respondents fisu'aHy classify h/adcounts of 6 all 
professional employees into varioy/ S/E disciplines 
^ according to their primary -or >6rne department *pf 
assignment. Where individual assignments are split in-, 
to' two departments on a 50-pencent basiry classifica- 
tion into, a single NSF discipline should be made * 
according to institutional conventions. « 

See classification of disciglines'of employment jn 
the sciences and engineering for the Abroad and de- 
tailect-S/E^disciplines of eitWpyment corresponding 
• to those shown on the questionnaire, with illustrative 
^categories of each discipline/(p 4). This -<H&Tpline- 
oriented taxonomy is used institutions that compile, 
their own departmental, groupings for nhis NSF 
survey. As a separate enclosure in this survey package, 
* you will also find a computer-generated List of 
Graduate Programs. 2 This Jisting is intended to se^ve 
as an additional guideline to assist you in determining 
how to classify your professional personnel as "scien- 

^ • 'Some^nstitutio'ns without comprehensive central records on the numbers of 
postdoctoral base^their response to this survey on data gathered in the office 
Of the graduate dean as part of NSF's Survey of Graduate Science S/uden't 
Support and Postdoctoral*. % 

This Graduate Programs list covers only graduate S/E programs andjs djriv- 
td from the NSF Survey of Graduate Science Student Support, FSU 1978. 



tists and engineers" into various disciplines. While 
most responded report ,S/E headcounts based on 
departm^m«fStructureSv NSF recognizes that because 
of fhe ftiultidisciplinary nature of. many academic 
activities, degree specialties and departmental assign- 
ments may differ (i.e., a Ph.D. in mechanical 
engineering may be assigned to the department of 
orthopedics). To prbmote ease of reporting and con- 
sistency of data among institutions, it is suggested 
'that, where these differences are not significant, all 
professionals in a department be. assigned to a single 
discipline. In other instances, where sizable dif- 
ferences occur, institutional respondents may choose 
to report professionals employed # in a single depart- 
ment into two Of more disciplines for the NSF person- 
nel -report. For example, an institution may have a 
single department of electrical engineering and com** 
puter science and report individuals into two separate 
disciplines on the NSF personnel survey according to 
their degree specialities. * 

It is important that respondents inclyM in the 
survey scientists and engineers wtjo are appointed to 
- organizational units that are not part of an/academic 
department. For example, scientists and engineers 
employed at a computer center that is nc* affiliated 
with a particular academic department should be in- 
° duded inthe'survey. The mosf prevalent\eporting 
practice for thfese honacademic umfs~~is to assign 
, groups of individuals to NSF disciplines according to 
, their degree specialties, espfcoially when multi- 

disciplina™ activities are prominent. 

* «. * * 

5. Medical and Clinical Disciplines 

• i * . ' 
For purposes of this survey, all M.D^s, D.D.S.'s, 

• etc., with faculty or academic appointments are to be 
reported, including postdbctorates. NSF considers., 
faculty status given to/ physicians, dentists, public 
health specialists, pharmacists! etc . , to be an indicator 

. of ^significant ihvolvement ii teaching, clinical in- 
vestigation,*^ ^ 

c \Exclude: (1) All medical jffactititfhers, suf^as nurse 
anesthetists, occupational, (frerapists^ physical 
therapists, yiterns; (2) nurses with or without faculty 
> or academic appointments who arej)rirliar^involved 
in direct patient* eare^ (3) scientists' whose ^primary 

* employment is at independent hospitals even though 
they may perform s§me teaching ortesearch functions 

„ for your institution though codperaffte agreements; 
,(4) unpaid voluntary staff ,at medfcaj or dental 
schools; and, (5^medicai residents unless research 
training underthe supervision of a senior mentor is the 

* prim? purpose of the appointment?"' * 
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6. Headcounts of Full-time Scientists and Engineers 

FuU^Ujne employees are those individuals avail- 
able for full-time assignments at the date used for re- 
porting in this survey, or those who are designated as 
"full time" Jh^an official contract, appointment, or 
agreement. Determination of "full-time" designation 
shctold be based on institutional recordkeeping con- 
ventions and -standards., Avoid double counting; if, 
-for example, individuals are fuli-fcime employees but 
thfeir assignments Involve more than one department 
<or campus), fhey should be counted »as bqe full-time 
employee according to their primary or homfcdepart- 
ment o^ssignment (or campus); 

7. -Full-Time-Equivalent (FTE) 

The FTE reporting concept shouldf effect the actual 
utilization of S/E professionals in various disciplines 
and their involvement jji separately budgeted R&D ac- 
tivities. While headcounts are usually repprted on the 
basis of primary department of assignment, FTE 
reporting in various NSF disciplines should reflect* 
multiple appointments. For example, an individual 
with a 60-percent' appointment in electrical engineer- 
ing and a 40-percent appointment in computer science 
Would be reported in FTE's in two NSF disciplines 
according to the 6(M0-percen| split in departrtiental 
assignments. Accordingly, the FfE cdhcept converts * 
the number ofjrersons with part-time or split appoint- 
ments among various disciplines or activitifes to an 
equivalent nimber of full-time persons, in accordance 
with institutionally agreed upon conventions* j - 

The procedures used to compile FTlE data vary 
from institution to institution, depending largely on 
the records availabft. Generally,, there are two 
categories of records available^ to institutions — 
budgeting information describing the allocation of o 
personnel resources and/or data reflecting actual 
rather tlyin planned utilization o^ theftesources v 

c 

In converting S/E headcounts into PTE's; the 

"following ftiethpd is suggested: 

■* 

fg. Categorize headcounts df all exempt employees" 
in S/E departments, Medical, schools, 
agricultural experiment stations, research in- 
stitutes, apd other institutional organizational 
units into one of the NSF disciplines according 
•to primary assignment; 

b*. Within each* discipline, differentiate employees 
a* being either full time or, part time (according * 
to institutional practices); 




c. Calculate the fuIUim^Staivalents of full-time 
S/E personnel. Use* buageCary or resource 
utilization records to report S/E employees with 
split appointments between departments and/or 
institutional units, and distribute these data ac- 
cording to appropriate NSF disciplines; 

d. Calculate the full-time-equivalents of part-time 

- S?Ti personnel and merge tlfem into appropriate 
NSF disciplines. 

f * . * 

8. Research and Development (R&D) 

• R&d activities are systematic, intensive studies 
directed toward fuller knowledge of the subject 
studied. For purposes of this survey, report only the 
full-time-equivalent involvement of persons engaged 
in separately budgeted research and development. 
Separately 'budgeted research and development 
includes all activities specifically organized to 
produce research outcomes and commissioned by an 
agency either external to the institution or separately 
budgeted by an organizational unit within the 
institution. 

Exclude: Time spent by professional employees on 
training grants, public service grants, demonstration 
projects, etc. * ■* 

Estimating the division of t^me allocated or spent by 
individuals in separately budgeted R&D programs is 
difficult for many institutions. Again, procedures 
uSed to supply these d^ta-v&ry among institutions and 
the extent*- to which central freportyig is feasible 
. depends, by and large, on the degree to which 
budget/personnel/financial records -are mechanized 
and linked! Among the procedures used by various in- 
stitutions are the following: 

* a. Using some generally held criteria at the institu- 
tional or departmental levels (i.e., three-fourths 
for instruction, one-fourth for research); 

tf, Estimating separately budgeted R&D involve- 
lUent^or 'assignment obtained from payroll 
records, personnel records, or from employee 
s contracts '(i.e., salaries paid from separately 
budgeted R&D funds may be compared with 

- total academic salaries of individuals); \ » 

c. Asking research administrators, department 
chairpersons, or heads of other organizational . 
units to furnish^sstimates of separately budgeted % 
•< R&D involvement. 

" cL Using faculty activity analyses in institutions < 
where these are regular!? conducted. 



Federally Funded Research and Development * 
Centers (FFRDCs) 

For purposes of this survey, FFRDCs are defined 
* as R&D organizations^ex'clusively or substantially 
v financed by the Government and administered on a 
, contractual basis by educational institutions or other 
organizations. The following is a current list of 
FFRl^C'S administered bKjmiversities and colleges: 

Ames Laboratory ^ A 
^Argonne National Laboratory 

Brookhaven National Laboratory 

Center for Naval Analyses 

Cerro Tololo Inter-American Observatory 
•E. O. Lawrence Berkeley Laboratory 

"E. O. Lawrence Livermore Laboratory 

Fermi National Accelerator Laboratory 

Jet Propulsion Laboratory 

Kitt.Peak National Observatory 

Lincoln Laboratory \\ 

Los Alamos Scientific Laboratyyl^ 

National AstrojjfHfty and Ionosphere Center 

National CenUfcr for Atmospheric Research 

NationalRadjp Astronomy Observatory 

Oak R'ldpeS^ogiated Universities 

Plasma Physics Laboratory 

Space Radiation Effects Laboratory 

Stanford Linear Accelerator Center 

Classification of Disciplines of EmpriDyment 
in the Sci^jce^and Engineering 

ENGINEERING 

Aeronautical & AstronomicaF: aerodynamics, aerospace, space 
technology. 

Chemical: ceramic, petroleum, petroleum refining process. 
>^Qvil: architectural, hydraulic, hydrologic, marine, sanitary and en- 
vironmental, structural, transportation. 
Electrical: communication, electronic, power. 
Mechanical: engineering mechanics. 

Other Engineering: agricultural, industrial and management, 
metallurgical and materials, mining, riuclear/ ocean engineering 
systems, textile, welding. 

PHYSICAL SCIENCES 

Chemistry: analytical, inorganic, organo-metallic, organic, phar- 
maceutical, physical, polymer science (exclude biochemistry). 
Physics: acoustics, atomic and molecular, condensed matter, 
elementary particles, nuclear structure, optics, plasma. 
Astronomy: laboratory astrpphysics, optical astronomy, radio 
astronomy, theoreticaNstrophysics, X-ray, gamma-ray, neutrino 
astronomy. 

Other Physical Sciences: used for multidisciplinary fields within 
physical sciences. * 

ENVIRONMENTAL SCIENCES 
(TERRESTRIAL AND EXTRATERRESTRIAL) 

Earth Sciences: engineering geophysics, general geology, geodesy 
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and gravity, geomagnetism, hydrology, inorganic geochemistry* 
' isotopic geoyfiemiltry, organic geochemistry, lab geophysics, 
paleomagnetism, paleontology, physical geography and car- 
tography, seismology. 

Atmospheric Sciences: aeronomy, spiar, wcatherjnodificaAion, ex- 
traterrestrial atmospheres, meteorology. . 5 ^ 
Oceanography: biological oceanography, jchemicai oceanography, 
geological oceanography, physical oceanography, marine 
geophysics. • 

Othe* Environmental Sciences: used for multidisciplinary fields V 
within environmental sciences. 

* 

MATHEMATICAL AND COMPUTER SCIENCES 

^Mathematics: algebra, analysis, applied mathematics, foundations 
and logic, geometry, numerical analysis, statistics, topology. 
Computer Sciences: computer programming, 1 computer and infor- 
mation sciences (general); design, development, and application of 
computer capabilities to data storage- and manipulation; iaforma- ' 
ticm sciences and systems; systems analysis. 

LIFE SCIENCES '% 

Agricultural Sciences: agronomy, anjmal science, dairy science, 
food science and technology, forestry, horticulture, poultry 
science. * 

Biological Sciences: anatomy, bacteriology, biochemistry, 
biogeography, biophysics, ecology, embryology, entomology, 
evolutionary biology, genetics, immunology, microbiology, nutri- 
tion and metabolism, parasitology, pathology, pharmacology, 
physical anthropology, physiology, plant sciences, radio biology, 
systematics, zoology. % 
Medical Sciences: 4 internal medicine, neurology, ophthalmology, 
preventive medicine and public health, psychiatry, radiology, 
surgery,, veterinary medicine, dentistry, pharmacy, podiatry, 
anesthesiology, chemotherapy, dermatology, geriatrics, nuclear 
medicine, obstetrics, gynecology, oncology, pediatrics, physical 
medicine* and rehabilitation. * . * 

Other Life Sciences: all other health-related disciplines 4 . 

PSYCHOLOGY: animal* behavior; clinical psychology; com- 
parative psychology, counseling and guidance; development and 
, personality; educational, personnel, vocational psychology and 
testing; experimental psychology; ethology; industrial and 
engineering psychology; social psychology. 

SOCIAL SCIENCES ' 

Economics: agricultural economics; econometrics and economics 
statistics; history of economic thought; international economics; in- 
dustrial, labor and agricultural economics; macroeconomics; 
microeconomics; public finance and fiscal policy; theory; economic- 
systems and development. o 

Sociology: comparative and historical, complex organizations, ' 
culture and social structure, demography, group interactions, social 
problems and social welfare, sociological theory. ' 
Political Science: area or regional studies; comparative govern- 
ment history of political ideas; international relations and law; na- 
tional, politicalyand legal systems; political theory; public ad- 
ministration. 

Other Social Sciences: cultural anthropology, Criminology, history 
of science, linguistics, socioeconomic geography, urban studies. 



'Personnel employed as computer programmers should nor be report] 
professionals. 

'Exclude personnel primarily involved in direct paticH care. 
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Flow Charts m 

Institutions Who automate tfSF survey data or plan 
to — or feven engage in manual data processing — may * 
• be assisted by these charts. 




Assign to 
specific S/E 
disciplines 



Professional 
S/E's, by 
discipline 



S 



STEP 1: 

Retrieve, sort, and select information 
from central records of institution. 



, Central File: Contains, centralized records for 
,all paid employees. (Note: Some affiliated en* 
titles such as medical schools may have their 
own central files. See bellow.) Examples: Pen 
sonnel, payroll, or general financial records. 0 



Select personnel exempt' frorn Fair Latjor 
Standards Act. (See section 3 in Instructions). 



Select scientists & engineers (incL postdoc* 
torates) by "home" department. Exception: if 
"home" dept. is not science or engineering, 
and person holds joint appt. in S/E depart* 
ment. See Graduate Programs list enclosed. 



| See section 3 in Instructions. 



| See section 3 in Instructions. 



| See section 3 in Instructions. 



To assign to appropriate 'disciplines use the 
NSF-generated Graduate Programs list as a 
guide linking departments and disciplines, or 
use your institution's conventions. 



At this point you have exfracted f ilecontaln- 
ing all professional scientists and engineers 
covered by central records (but may be limited 
to those assigned to academic S/E depart- 
ments in the institution proper). 
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Medical 
school 
records 



STEP 2: * * 

Collect information for medwal school 
(if any) if-«el covered by central file o£ 
institution. 



Refer to discussion of medical schools (Sec- 
tion 5 in Instructions). 



xempt 



Exempt 
or non» 
exempt? 



Faculty 
or academic 
app'tmnt? 



Nonexempt 



No . 




Select personnel exempt from Fair Labor 
Standards Act. (See section 3 in Instructions). 



Do 'not include medical school personnel 
unless they have faculty or academic appoint- 
ments. Exceptions: postdoctorals. (See sec- 
tion 5 in Instructions.) 



"UnpalpT.by 
university?' 



Yes 



-t 



Exclude 



f 



Exclude personnel "unpaid" by^the university^ 
even If paid by the medical schooJ. Exclude 
voluntary staff. 



Mostly 
employee of 
indep. hosp? 



Yes 



Exclude 



Scientists whose primary employment is at in- 
dependent hospitals are to be excluded even 
if they perform teaching/research for your in- 
stitution through cooperative agreements.* 



Found in^ 
central flte7 
Step 1? 



No 



Yes 



. Avoid double 
counting 



Some individuals may be included in both the 
institution's central records and the medical 
school records. Count such persons only 
once, but keep track of split assignments for 
FTE figures, below. 



Assign to 
specific 
S/E 
disciplines 



Professional 
S/E's at med 
school,* by 
disclpfine 



' Assign the individuals selected to the ap- 
propriate NSF discipline categories, using 
either the NSF-generated Graduate Programs 
list or your own institution's conventions. 



V 



Records 
> for these 
affiliate^ 



STEP 3: 

Collect information on any remaining af- 
filiated entities not covered by files already 
processed. Such entities might include a 
regional, campus, an agricultural experi- 
ment station, a research institute (except 
for FFRDC's), a computer center, etc. 
, Also check for postdoctorates not in- 
cluded in central files (see footnote to sec- 
tion 4 in Instructions). . ' 1 

N 

t ^ 

\ See section 1 in Instructions. 



Exempt 




Assign to^ 
specific 
11 S/E - 
disciplines 



Nonexempt 



No 



Yes 



s 

IT 

Professional 
S/E's at 
h •< Affiliates, 
f. tbydiscipln 



Exclude 



Exclude 



Exclude 



Avoitfdouble 
counting 



Select personnel exempt from Fair Labor 
Standards Act. (See section 3 in Instructions.) 



See discussions in sections 3 and 4 in 
Instructions. 



Note exclusions listed in section 3 in Instruc- 
tions (e.g., exclude personnel away on sab- 
batical and voluntary staff). 



Some individuals may be included in both the 
Institution's central records and the affiliated 
entity's files (tf.g:, a person teaching; at both 
the main and a regional campus). Only count 
such' persons once, but keep track of split 
assignments for FTE figures, belc>w. 



Assign the individuals selected jo the ap- 
propriate »'NSF discipline .categories, using 
either the NSF-a,ene rated Graduate Programs 
list or your own institution's conventions. 



ft 



4 * 
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Prof. S/E's 
from 
central 
records 




'Prof. S/E's 

from 
med school 
records 




Check for 
split 
departmental 
appointments 



Distribute 1 
FTE's by 
disciplines 



Pro(. S/E's 
from 
affiliate 
records 




Part time 



STEP 4: 

Merge ^extracted information, compute 
full-tinre-equivalents in each discipline fpr 
both full-time and part-time personnpl^ 
and determine extent of separately 
budgeted R&D * 



If duplicate entries have not already been 
eliminated, it may be convenient to do so at 
this stage. 



Use institutional definition for •part-time*' 
employees. (See also discussion of "ton time" 
in section ©in Instructions.) / 



FULLTIME: Check for personnel assignments 
which are split aCKiss several disciphnes 
(See section 7c in Instructions.) 

PART TIME. Use institutional conventions or. 
practices to convert numbers of part : time per- 
sonnel to the equivalent number of full-time 
individuals in each discipline. (See section 7 
in Instructions.) 




Estimate 
separately 
budgeted 

involvement 



Review form 
. and send 
toNSF 




For all personnel, determine the proportion of 
time spent in separately budgeted R&D pro- 
grams. Use institution's conventions or data 
from faculty activity analyses, salaries paid 
from research funds, etc. (See section 8 in In- 
structions.) 



AH data required for survey have 
collected. 



now been 
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nsf Form.au, Oct. 79 . national sncwrc FOUNDATION and NATIONAL INSTITUTES OF HEALTH 
^ SURVEY OF GRADUATE SCIENCE STUDENTS AND POSTDOCTORALS, FALL 1979^ 

N DEPARTMENTAL DATA SHEET 

(NOTE: BEFORE FILLING OUT PLEASE READ THE ATTACHED INSTRUCTIONS.) 


F or m Approved 
FEDAC No. R0093 
•App. Exp. 12/81 




Institution and 
department coda 

(Leev* blank) 


1, Name andaddre ss of Institution:. = ; — ' 




£ Science or engineering department (or unit) covarad by this data sheet , - : 

3. Person In department (or unit) preparing thli form: ' , 














Namf: 4 Phona:( ) 














Tuitc ; 

4 Hlghait degree offarad by department In fall 1979 (CHECK ONE ONLY) Master's (1) Doctorata (2) No graduate degraa offerad (3) 



NOTE: IF YOUR DEPARTMENT DOES NOT ENROUL GRADUATE STUDENTS, PLEASE MQVE TO ITEM 8 BELOW. 



5. Number of FULL-TIME GRADUATE STUDENTS 
v enrolled for advanced degrees (master's and doctorate) 
In fall 1979 


STUDENTS RECEIVING FINANCIAL ASSISTANCE 





SELF. 
SUPPORTED 
STUDENTS 

(Including 

toent end 
family % 
sources) 

(!) 


TDTAL, 
FOR ALL 
SOURCfS 

(SumBf (A) 
thru (I)) ' 

(J) 


FEDERAL SOURCES (excluding loans) 


NON-F" 


EDERALSOl 


JRCES 


MECHANISMS OF SUPPORT 




DHEW 


National 
Science 
Foundation 

(D) 


Other 
Federal 
sources 

' (E) , 


Institutional 
support V 

if) 


Foreign 
sources 

(G) 


Other 
•U.S. 
sources 2/ 

(H) 


Department 

of 

Defame . 

\ 

(A) 


National 
Institute* 
of Health 

(B) 


Other 
DHEW 


Graduate Fellowships 


(1) 


















r » 11 




: . ' 

Graduate Treineeshlps 

V 


(2) 














i 


T 




Graduate Research Asslstantships 


(3) 










*> 












Graduate Teaching Asslstantships 


(4) 


r"" , J| ' 






* 













Other Types of Support 


(5) 






















FULL-TIME TOTAL 


(6) 














4 








For each total on Una (6) how many are WOMEN? 


(7) 


% 1 

J 1 












1 









FOREIGN STUbENTS 



(8) 



Of the full-time graduate students on line (6), column (J), how many ere 
FOR ElJGN students? ' \ </ * 



(9) 



^ FIR ST- YEAR STUbENTS 
E I\IC Include support from thle university and State end-lpcsl government*. . 



Of the full-time graduate students on line (6), column (J), how many are^ 
FIRST-YEAR students? 



2/ InckxU support frpm nonprofit Inttltutlont, ln<Ju»try, »n<J alt oth«f VS. toufe**. 



a NUMBER OF PART-TIME GRADUATE STUDENTS" 


rART»TlME TOTAL 


(1) 




Of the part»time total on line (1) how manv 
are WOMEN? V 


(?) 




01 the part time total on Ime U), how many ■ 
are FIRST YEAR? 


(3) 





Chack List 

□ 1. Do all entries reflect headcounts and NOT PTE's? 

□ 2. Do the data in items 5. 7. and 8 add to totals? 

□ a Have you included^! self-supported full-time 

- students in item &. column I? 

□ 4. Have you excluded M.D.. D.D.S , and D.V.M. 

candidates, interns, and residents (except those 
enrolled »n joint programs with the Ph. D ) 
from items 5 and 6 ? 



ITJEM7 IS OPTION 

i RACIAL/ 
ETHNIC 
BACKGROUND 


AL IN 1979 $ 

Of the graduate student totals in itemvb 
and 6. how many belong to the following 
racial/ethnic categories? 


Black 
non- 
HUpenlc 

(A) 


I 

Amer.lndlen/ 
Aljffcan 
Native 

(B) 


J.S. CITIZEN* 

Asian/ 
t Pacific 
Islander 

(C) 


Hispanic 
(D) 


White 
non* 
Hispenic 

(E) * 


Foreign 
(F) 


TOTAL 
(Sum of A 
thru F) 

(G) 


Full time (item 5, line 6. col. J) 


f 














Part time (item 6. line 1) 






* \ 

•a 










a Number of POSTDOCTORALS and NON-FACULTY 
DOCTORAL RESEARCH STAFF 


POSTDOCTORALS 


OTHER 
NON- 
FACULTY 
DOCTORAL 
RESEARCH 
* STAFF % 


SOURCE OF SUPPORT 


TOTAL 
for ell 
sources 
A thru D 

(E) 


Of the 
total in E, 
how many ere 

PORE IGN? 

tF) 


Federal' 


Non. 
Federal 

(D) 






Fellowshtos 

« (A*) f 


Trainee ships 
(B) 


Research 
G rents 

(C) 


•TOTAL 


(1) 














(G) 


Of the total on line ( 1 ). how many are WOMEN? 


(2) 
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item 5: 



I tarn 6: 




Item 7> Are these datayviilaWe at the department level?. 



Item 8:_ 



8*n NOTE: This information It solicited under the authority of the 

* National Science Foundation Act of 1950, as amended. All 

Information you provide will be used for statistical -purposes 



ERLC 



only. Your response is entirely voluntery and your failure 
to provide some or all of the Information will In no way 
adversely affect your institution. - ^ 
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INSTRUCTIONS FOR SURVEY OF GRADUATE SCIENCE^ STUDENTS 

AND POSTDOCTORALS, FALL 1979 \ 



General Definitions 

t 

A groduote student is defined as a student enrolled 
for credit in an advanced-degree program loading to 
either a master s or Ph.D. degree in fall 1979. M.D., 
I) V.M.. or D.D.S candidates, interns, and residents 
should not he reported un/ess they are concurrently 
working for ,1 master/ s or Ph D. in a science or engineer- 
ing field or are enrolled in a joinj MA) /Ph D program. 
Individuals who already Ijold an M D , DVM, or 
DOS. master s or Ph D degree but who are working, 
on onother master s or Ph I) degree are to be counted a^ 
graduate students, either full or part time, Do not report 
such individuals as postdoctoral in item 8 

Graduate students performing thesis or dissertation 
research away from the campus at Government and 
contractor-owned facilities in the United States are to 
be included as long as they are enrolled for credit in an 
advanced 'degree program Students enrolled at a 
branch or extension center in a foreign country are to 
ht; excluded 

A graduate student, whether full- or part-time, should 
be reported in only one department. If any students are 
in interdisciplinary programs, please be sure that they < 
are counted only once by their "home" department 
If a graduate student is enrolled in an inter-institutional 
program, please report the student only if the degree 
wdl be granted by your institution. Please report in 
turms of headcounls. not in fulj-ljme-equivalenl (FTE) 
terms * 

Item Instructions and Definitions 

Highest degroe offered, item 4>Check the item which 
refers .Kj the hi%ht>st degree program offered by this 
sciencn department in fall 1979 If your department 
dues nut nf fi r a graduate degree, but is a department of 
. clinical medicine with or without posldoctorals. check (3) 

Full-time graduate students, item 9t A full-time grad- 
' uate student is defined as a student enrolled for credit 



in, an advanced-degree program (not a regular staff • 
member or a postdoctoral) who is engaged full time in 
training activities in his/her field of science, these 
activities may embrace any appropriate combination 
of study, teaching, and research, depending on your 
institution s own policy. If your department has no full- 
lime g^Muate students, write "None" in item 5 and 
move to item 6. j 

Mechanisms of support, item 5, lines 1-5:*Reporl each 
full-time gruduatesludent according to the type of mo/or 
support received in the fall of 1979. Students who 
receive /e/lowships.or troinceships should be reported 
on lines 1 and 2, respectively, if either of these mechan- 
isms constitute the major source of his/her support The 
Federal Interagency Committee on Education (FICE) 
differentiates between the two fellowship ond troinee- 
ship stipends as follows: (1) A fellowship is an ayvard * 
made directly to or on behalf of a student selecteji in a 
national competition, to enable him to pursue : posl- ^ 
baccalaureate Irainmg. and (2) a Irameeship4s an edu- 
cational award to a student sheeted by his university 
Except for the student select fimprocess. the terms and 
conditions of the two types'of. awards are generally 
identical A student receiving primary support from an 
a^sistantship should be classified as a research assistant 
on Nne 3 or as a leaching assistant on line 4. depending 
on how he/shCspends the majority of his/her time, e g . 
a graduate assistant devoting most of his/her lime to ! 
teaching should be classified as a graduate teaching 
assistant All other Hill-time graduate students should 
be reported on line 5. < a 

Students receiving-financial assistance, iferaS. columns 
(A) thru |lt). Report the number of full-time graduate 
students in the appropriate column according to the 
source of tho largest portion of their support. In deter- . 
mining the source of major support, consider only tuition ^ 
and other* academic expenses. If a graduate student , 
receives stipend support from more than one source, 
choose the mo/or category of support. 

1 , 



Federal sources, columns (A) thru (E): Report the 
numhei of full-time graduate students in the appropriate 
column where they receive the largest portion of their 
support KuN-limegradualestudents receiving the larg^ 
est poi turn of their support, from Federal Governmeijr 
founs should be reported as self-supported, column (I ) 

Department of Defense (DOD), column (A). Report 
full : ttuic graduate students receiving support from ihe 
Eepaitmcnt of the Army. Navy, or Air For£e< Students 
ret ei\ mg their mo/or support from the Veterans Adminis- 
tration under the G I. Bill should be reported under 
column (E). "Other Federal Sources." if this form of 
support does not constitute hrs/her mojor soutce. the 
student should be counte^n the appropriate column 
representing that source. 

Department of Health, Education, and Welfare (HEW), 
columns (B) and (C): Report full-time graduate studeffts 
receiving support from the institutes or divisions of the 

National Institute of Health (NIH) under the column 
" |H|. support from alt other components of IIEVV should , 
be reported under column (C). as indicated below:- 

Nalionallnstitutesof Health (report if? column B): 
. l)ivision\oJ^search1*esources 

Fogarly International Center 

National Cancer Institute 

National Eye Institute % 

National Heart. Lung, and Blood Institute 

National Institute on Aging 

National Institute of Allergy and Infectious Diseases 
National Institute of Arthri^ Metabolism, and 

Digestive Diseases 
National Institute of Child Health and Human * 
i Development *' 
National Institute of Dental Research 
National Institute o(, Environmental Health Sciences 
National Institute of General Medical Sciences 
National Institute of Neurological and Communicative 

Disorders and Stroke ' 



OtherHEW (report in columrKQ\ ^ , 
Alcohol. Drug Abuse, and MeWj Health Adminis- 
, tration (including National Institute of Mental 

Health) 
Center for Disease Control 
Food and Drug Administration ' . 
• Health Resources Administration 
Health Services Administration 
National Institute of Education V 
Office of Education 
Sgci.11 and Rehabilitation* Service 

Nonfederal sources, columns (K) thru(H): 
Institutional support? column (F): Reports full-time 
graduate students receiving support from your own 
institution and State and local governments. Funds 
given to a university by the Federal Government, such 
as training grant funds, should be reported under the 
appropriate Federal agency and NOT, reported as 
institutional support. 

Foreign sources, column (G): Include sopport from 
any non-U.S. source. 

Other U.S. sources, column (H) Include support 
from nonprofit institutions, private industry, and all 
other U.S. sources. % 
Self-supported students, column (I): Include full- 
lime graduate students whose major source of support 
is derived from loans from any source and frpm per. 
sonal or famil> financial contributions. Full-time grad- 
uate students receiving rhe largest portion of their^up- 
port from Federal loans should be reported here. 

Women, line 7: Report all women students by their 
source of majfir support. Please note that in each column, 
data on line 7 should no't exceed the total on line 6. 

Foreign students, line 8: A foreign full-time graduate 
student is defined as an individual who has not attained 
U.S. citizenship. Do not include native residents of a 
U S. possession, such as American Samoa. Applicants 
for U,S. citizenship are to be considered as foreign 
until the date their citizenship becomes effecti ve>^, 

Firshyear students, line 9: A^irst-year graduate stu- 
dent is defined as one who will have completed /ess 
than a full year of graduate study as of the beginning of 
tho fall term in 1979 in the program in which he/she 
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is enrolled for o degree. All other graduate students 
should be considered heyoncj then first year 

Part-time graduate students, item 6: A part-time-grad- 
ua^e student is defined as a sludenJ who is enrolled in 
an advanced-degree program who is NOT pursuing . 
graduate work full time as defined in item 5. Report the 
total number of part-time giaduate students on, line I; 
if a department has no part-time graduate students, 
enter "None" and move to item 7. ' » 

Racial/ethnic background, item 7 (Optipnal \t\ 19791: ' 
This item has been designated as optional foKthe fall ; 
1979 survey year, in order to determine the availability 
of racial/ ethnic data at the department level. We would 
appreciate y&ur full cooperalibn in completing ijem 7 
this year; however, if data are unavailable, please note 
this in the "Comments" section al'lhe, bottom of the 
form Racial/ethnic designations as, used in thjs survey 
do not denote scientific definitions .of anthropological 
drigins; a graduate student may thus b*e included in the 
groupjo which he/she .appears to belong, identifies 
with, or is regarded in the community as belonging. 
However. $o person should be counted in more 'than 
one racinl/elhnic group. The following racial/eMhnic 
designations are those defined hy the Office of Civil 1 
Rights: ^ 

U.S. CITIZK^; J * 
Black. non./fispanic, column (A); Report per- 
sons having origins in any of the black rgcial 
groups (except those of Hispanic origin). « 
American Indian or Alaskan Native, column (B); 
Report persons having origins in any o'f the original s 

" peoples of North America. ' 5 s 

Asian or Pacific /s/ondor, column (C); Report 
persons having origins in any of the original 
peoples o'f the Far East. Southeast Asia, or the 
Pacific Islands. These areas include China, Japan. 
Kore,a. the Philippine Islands, and Samoa. 
Hispanic, column JD): Report persons of Mexi. 
can. Puerto Rican, Cuban. Central or South ' 
American, or other Spanish culture or origin, 
regardless of race. 

While, non-Hispanic, column (E): Report per- 
sons having origins in any of the original peoples 



of Europe. North Africa. thc\ti(tdfe East or the 
Indian subcontinent, except those of Hispanic 
origin t % . 

In column (F) report the'number of foreign students 
as definecPearlier. 

On line I report the totalliumber of full-Urge graduate . 
students under trfe appropriate racial/ethnic category. 
Item 7. line 1. column (G) should equal the full- time 
total reported in item 5. line 6. column (|). Similarly.' 
the total numberof.p.irt-timegraduate students should 
be reported on lirie2.<Itc,in 7. line 2. col^in (G). should 
equal the part-tytie (ota Imported ij/itemS, line 1. 

Postdoctoral* and honfacuity doctoral research staff, 
item 8- Under^his category.'i^ude individual's \vith 
; science or engineering Ph.D. s. M.D. s. D D.S.'s. or 
t) V M sjincluding foreign degrees that are equiva- 
* If nl to Ujypeiorntes) who^vote full tone to research 
activities Wsttfdy in the department under temporary 
appointments earning no academic rank. Such appoint- 
ments areYgenerally for a specific time pentui Thev 
mayconlributetoihecicademic program through semi- 
nars , lectures, or worjclng With graduate students. ThcfK 
postdoctoral activities provide additional trainmg'for 
tfiem. Exclude appointments in residency training pro- 
grams in medical and health professions, unless research 
training under the supervision of a senior mentor is the 
primary purpose of the appointment. On line 1. under 
columns (A) and .(D). enter the numbcr-of fellows arjd 
trainees receiving support under Federal fellowships 
and/or training grants. Under column (Cl enter the 
number of postdoctoral who arc rccciving.federally 
Supported research grants. Jhosc remaining post- 
doctoral .ippomtees receving non-Government support 
Njtoould be entered under column'(D). Of the total in 
column (E). enter the column (F) the.number of post- 
doctorals with foreign citizenship. Under other noh- 
faculty doctoral research staff, column (G). report all 
doctoral scientists and engineers who ap, principally 
invoMjd in research activities hut who are considered 
neitner postdoctoral appointees nor memhers of the ' 
regu/or faculjy. On line 2, report tbe number of women 
in each calegdcy; please note that in each column, data 
on line 2 should not exceed rhe total on line 1. * 
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